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PREFACE

This report was prepared by the U. S. Geological Survey in cooperation with the North Dakota State Highway
Department and the South Dakota Department of Highways, The work was performed under the supervision of H. M.,
Erskine, District Engineer, Surface Water Branch, Water Resources Division, U. S. Geological Survey. The
authors were assisted by R, E, West. Advice and review were furnished by the Floods Section, Surface Water
Branch, Washington, D. C,

The streamflow records used in this report were collected and compiled by the U, S. Geological Survey co-
perating with the following agencies: the North Dakota State Engineer and State Water Conservation Commission;
the South Dakota State Engineer, State Geologist, State Fish and Game Commission, and State Water Resources
Commission; the Corps of Engineers, Department of the Army; the Department of State; the Bureau of Reclamation
and the Fish and Wildlife Service, Department of the Interior; the Soil Conservation Service, Department of
Agriculture; and others,
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FLOODS IN NORTH AND SOUTH DAKOTA
FREQUENCY AND MAGNITUDE

By

John A. McCabe and Orlo A. Crosby

ABSTRACT

The magnitude of a flood of a selected frequency
for any point in the two states may be determined by
methods outlined in this report, with two limitations.
These methods are not applicable for regulated streams
or for smalldrainage areas (in general, less than 100
square miles). The determination of the magnitude of
a flood of a selected frequencyinthe two-state areais
accomplished by the use of composite frequency curves
for 2 flood regions and curves showing variation of
mean annual flood with drainage area for 9 hydrologic
areas and 10 main-stem streams.

These curves are based on all flood data collected
in North and South Dakota with some use made of rec~
ords from adjoining states. These data are tabulated
in the report.

Also included in the report is a tabulation of maxi-
mum flood experiences at gaging stations and outstand-
ing floods at many miscellaneous sites.

INTRODUCTION

When loss of life is not a factor, it is generally not
economically sound to design structures in or across
streams for the maximum flood that may occur. Eco-
nomic considerations will dictate the choice of a design
frequency. An evaluation of these economic factors is
beyond the scope of this report. With the procedures
outlined in this report it will be possible to determine,
at any point on most streams, the magnitude of a flood
for the frequency selected. These procedures are not
applicable to regulated streams or small (less than 100
square miles) drainage areas. The results obtained in
this study have been based on all flood experiences in
the Dakotas. The methods used are those developedby
the Geological Survey.

Description of the Area

Physiography

The Dakotas are located in two provinces of the
Interior Plains. Fenneman (1930, 1938) defines the
boundary between these provinces; the Great Plains lie
to the west and the Central Lowland to the east. The
boundary between the glaciated and unglaciated portions
of the Missouri Plateau and the outline of the Black Hills,
taken from Fenneman, are shown on figure 1. The out-
line of the Turtle Mountains and glacial Lake Agassizin
North Dakota was taken from a report by Simpson (1929),
The outlines of glacial Lakes Souris, Sargent and Dakota
were supplied by the Bismarck office of the Bureau of

Reclamation. The remaining detail in South Dakota was
obtained from a report by Flint (1955).

West of the Missouri River, the drainage patternis
well defined but east of the Missouri River, owing to
glacial activity, the drainage pattern is relatively new
and poorly defined. Much of the Area in the Central
Lowland and in the glaciated portion of the Missouri
Plateau does not contribute runoff to the major streams.
There are many closed basins varying in size from a
few acres up to 3,940 square miles in the closed Devils
Lake Basin. The surface runoff of these areas drains
into potholes and lakes where it is lost through evapor-
ation, transpiration and infiltration.

The Dakotas vary in altitude from 750 feet above
mean sea level in northeastern North Dakota to 7, 240
feet on Harney Peak in the Black Hills of South Dakota.
With the exception of the Black Hills, all of the Dakotas
is under 4, 000 feet altitude.

Climate

Climate is one of the more important factors that
influence flood frequencies and magnitudes. The cli-
mate in the Dakotas is of the Continental type with ex-
tremes of heat and cold and rapid fluctuations of tem-
peratures. The average annual precipitationis 17inches
in North Dakota and 19 inches in South Dakota. This will
vary from less than 15 inches in western North Dakota
and northwestern South Dakota to 22 inches in eastern
North Dakota, and 25 inches in southeasternSouth Dakota
and in parts of the Black Hills.

About 75 percent of the precipitation will occur dur-
ing the months from April to August. Most of the pre-
cipitation in the months from May to August is from
thunderstorms.

The average annual temperature is 40° in North
Dakota and 45° in South Dakota. This will vary from a
mean January temperature of 7° in North Dakota and 17°
in South Dakota to a mean July temperature of 70° in
North Dakota and 73° in South Dakota.

The relatively low winter temperatures can result
in an accumulation of snow cover from storms in
November or December through March.

Causes of Floods

Annual floods in the Dakotas are of two distinct
types that are primarily influenced by different weather
conditions. The magnitude of the spring flood peak is
the resultant of several factors: snow cover, antecedent
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Figure 1. --Map of North and South Dakota showing variations in physiography.

soil moisture conditions, precipitation during the break-
up, previous winter temperatures, temperatures during
the breakup, penetration of frost, ice jams, and time of
occurrence of the breakup. The greatest breakup floods
are caused by high antecedent soil moisture, heavy snow
cover, frozen ground surface, precipitation during the
breakup, and a seasonally late breakup. Whenthe break-
up is early in the spring, the timing of the changes in
temperature may be such that the melting of the snow
pack is spread over a week or two, thus reducing the
magnitude of the peak. During a late breakup the tem-
peratures will generally rise and remain above the

f. 2ezing point, so that the melting of thé snow cover
will occur in a few days time.

One of the characteristics of breakup floods is the
formation of ice jams. The forming and breaking of
ice jams with the resultant storage and release of water
can result in peak discharges that have no relation to

the amount of snow cover, precipitation, or any of the
other factors that influence the magnitude of a peak.

The other type of flood peak is caused by rainfallin
the late spring, summer, or fall. In summer thunder-
clouds may produce heavy rainfall in a short time over
small areas.

In eastern and central North Dakota and eastern
South Dakota the annual maximum flood nearly always
occurs during the spring breakup. In western North
Dakota the annual maximum flood is associated withthe
spring breakup about two-thirds of the time. In south-
western South Dakota the annual maximum flood occurs
during the spring breakup about half the time except
throughout the Black Hills where the annual maximum
flood is usually caused by heavy rainfall during the sum-
mer months.
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More than 90 percent of the stations used in this
analysis have a drainage area in excess of 200 square
miles. On smaller drainage areas the thundercloud
type of storm may produce proportionally more annual
floods than our present data indicate.

Drainage Areas

East of the Missouri River, owing to poorly de-
fined drainage patterns, there are large areas that do
not contribute directly to surface runoff. Precipitation
that falls on these areas is collected in lakes and pot-
holes where it is intercepted through evaporation, tran-
spiration, or infiltration. Therefore, contributingdrain-
age area rather than total drainage areahas been used
in this analysis. The noncontributing area is relatively
large at some stations, being as great as two-thirds of
the total area. The division between contributing and
noncontributing area is frequently difficult to define.
Until good topographic maps are available for the
Dakotas, a usable figure can be obtained from the
best available maps.

DETERMINATION OF DISCHARGE FOR A
SELECTED FLOOD FREQUENCY

Tributary Sites (except for regulation)

At gaged or ungaged sites on the tributaries of the
Missouri River and the Red River of the North, the fol-
lowing procedure will enable the reader to determine
the magnitude of the flood for the selected frequency.
This procedure is not applicable for the main stems of
the Red River of the North, Missouri, Pembina, Little
Missouri, Cheyenne, Belle Fourche, White, James, Big
Sioux and Souris downstream from Lake Darling, N.
Dak. Furthermore it is not applicable for reaches of
certain other streams, as explained on page 5.

1. Determine the contributing drainage area of
the stream above the site.

2. Determine the number of the hydrologic area
in which the site is located from figure- 2.

3. With the contributing drainage area as deter-
mined in step 1 and the number of the hydrologic area
in step 2, select the mean annual flood from figure 3.

4. Determine the flood-frequency regionin which
the site is located from figure 4.

5. Determine the ratio of the flood for the selec-
ted frequency to the mean annual flood from figure 5 or
6.

6. Multiply the mean annual flood obtained in
step 3 by the ratio obtained in step 5. This is the dis-
charge of the flood for the selected frequency.

7. If a flood-frequency curve is required for the
site, steps 5 and 6 can be repeated for selected fre-
quencies and the curve developed. Caution should be
exercised in extending this curve beyond its limit of
definition.

Main Stems (except Souris and Missouri)

Certain larger streams in the two States have char-
acteristics differing from the smaller ones because they
cross boundary lines of hydrologic areas and flood-
frequency regions, The timing of flood peaks entering
the main stem from large tributaries compared to the
timing of the flood peak traveling down the main stem
is also a factor, For this reason separate curves of
mean annual flood plotted against drainage area are re-
quired.

These streams are the Red River of the North,
Pembina, Little Missouri, Cheyenne, Belle Fourche,
White, James, and Big Sioux. The discharge for a se-
lected frequency can be obtained by the same method
as outlined for the tributary sites except that the mean
annual flood is selected from figures 7 or 8. The dis-
charge for a selected frequency for the James River
for sites located in region B (fig., 4) can be obtained by
weighting region A and B factors according to drainage
area involved using the mean annual flood selected from
figure 7.

Souris River

A series of pools and dams was constructed by the
U. S. Fish and Wildlife Service on the Souris and Des
Lacs Rivers in the period 1935-37. Since that time the
Souris River downstream from Lake Darling has been
regulated. When a stream is so regulated, the natural
flood-frequency and magnitude characteristics are
modified. The records for this stream were analyzed
separately and separate frequency and magnitude curves
were determined for the base period 1937-55. The dis~
charge for a selected frequency on the Souris River be-
low Lake Darling can be selected in the following
manner;

1. Determine the distance downstream from the
Canadian-United States boundary and select the mean
annual flood from figure 9.

2. Using the frequency selected on the basis of
economic considerations determine the ratio of the flood
for the selected frequency to the mean annual flood from
figure 10,

3. Multiply the result obtained in step 1 by the re-
sult in step 2 to obtain the discharge, A flood-frequency
curve for the site can be computed by repeating steps 2
and 3 for selected frequencies.

These curves represent average operating proce-
dures at the U. S. Fish and Wildlife Service structures
and they should not be used in a probability sense with-
out a study of the operating procedures.

Missouri River

Major regulation began on the Missouri River with
the completion of Fort Peck Dam and Reservoirin1937,
No other large structures were built until the closure
of Fort Randall Dam in 1952, of Garrison Dam in 1954,
and of Gavins Point Dam in 1955. Flood-frequency and
magnitude characteristics were materially changed after
the closure of Fort Peck Dam and again when Fort
Randall, Garrison, and Gavins Point structures were
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built. With these changes in regulation it would not be
feasible to plan future events on the basis of past rec-
ords. If the past history of the flood events of this
stream is desired, figures 11 and 12 give the variation
of the mean annual flood and the frequency of annual
floods for the period 1938-52,

Regulated Streams

With the exception of the Souris River wherethere

has been sufficient record to define the modifications

due to regulation, the frequency methods outlined here-
in are not applicable where flood peaks have beenchanged
by the construction and operation of diversionand storage
projects. At the time of writing this report these meth-

ods are not applicable for the following reaches:

Sheyenne River from Baldhill Dam to the mouth.

South Branch Park River from Homme Dam to
the mouth.

Des Lacs River.

Missouri River downstream from Garrison Dam,

Heart River from Dickinson Dam to mouth of the
Green River and from Heart Butte Dam to the
mouth.

Grand River from Shadehill Dam to the mouth.

Cheyenne River from Angostura Dam to mouth of
Belle Fourche River.

Castle Creek from Deerfield Reservoir to the
mouth,

Rapid Creek from mouth of Castle Creek to the
mouth,

Belle Fourche River above Redwater Creek.

James River from Jamestown Dam to LaMoure,
N. Dak.

FLOOD-FREQUENCY ANALYSIS

Flood Frequency at a Gaging Station

Types of Series

There are two types of flood series, the annual-
flood and the partial-duration. The annual-flood series
is an array of the maximum discharge for each year of
record in order of magnitude. A fault of the annual-
flood series is that it omits the secondary floods, which
in high years might be higher than the annual floods in
most years. That fault is overcome in the partial-
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duration series, which is an array of all floods above a
base irrespective of the number of floods in any one
year. A fault of the partial-duration seriesis that floods
in any one year may not all be independent events; that
is, one flood may set the stage for a higher or lower
flood. For the purpose of overcoming that fault, the
following rules were observed in listing the partial-
duration series in this report:

1. Only the highest of two or more peaks were
listed if they occurred within 48 hours of each
other unless there was conclusive evidence
that they were independent events.

2. Only the higher of two adjacent peaks was
listed if the discharge of the trough between
the two was within 25 percent of the discharge
of the lower peak.

3, Only one peak was listed for periods of diurnal
peaks caused by snow melt for each distinct
period of melting.

Langbein (1849) has shown by statistical princi-
. ples that there is a relationship between the two types
of series and that equivalent results will be obtained by
use of either series if the leangth cf the record is 10

years or longer. The following table by Langbein
illustrates this relationship.

Recurrence intervals in years

Annual-flood series Partial-duration series
1.16 0.5
1.58 1.0
2.00 1.45
2.54 2.0
5.52 5.0
10.5 10
20.5 20
50.5 50
100.5 - 100

In the tables accompanying this report both series
are listed for many stations. Generally the partial-
duration series has been listed for periods of use of a
recording gage. The frequency relations shown in this

report are based completely on the annual-flood series.

If the reader prefers the partial-duration series, he
can use the above table to convert the results from the
annual-flood series to the partial-duration series.
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Plotting Positions

In order to fit a time scale to the array of annual
floods' a plotting position must be selected. Although
there are several different ways to make this fit, prob-
ably the most common method and the one used in this
report is T = (n+1)/m, shere T is the recurrence inter-
val in years, n is the number of years of record and m
is the order number of the flood with the highest flood of
record being order number 1. These points are plotted
on a special form (Powell, 1943) with discharge on a
linear scale as the ordinate and recurrence interval on
a scale graduated to the theory of extreme values (Gum-
bel, 1945) as the abscissa.

Historical Data

Historical floods can be used frequently to extend
the frequency curve of a station to cover a longer period,
This information may be obtained from newspaper files,
old records of stage, local historical society records,
and individuals who remember the event, It is of par-
ticular value if the order of magnitude of this historical
flood canbe established for the period up to and including
the base period.

Fitting Frequency Curves

After the time scale is selected (see plotting po-
sition), it is necessary to fit a curve to the plotted points.
Various frequency functions have been proposed whereby
a curve can be fitted to these plotted points. Since the
underlying law is not known, these functions serve no
purpose as the results can not be extrapolated beyond
the limits of the data. Only visually-fitted smooth
curves were used in this report.

It is known that the maximum flood or floods of
record may have a recurrence interval considerably
larger than the actual period of record. Therefore, in
drawing frequency curves more weight is given to the
lower floods than to the higher floods.

Regional Frequency Analysis

Frequency curves obtained for individual stations
have a limited use. Generally the period of record is so
short that the sampling errors are quite large. A flood-
frequency curve based on a number of stations is a firm-
er one than a curve based on only one station. In order
to combine the records for a number of stations two
conditions have to be met. The first condition is that
the same (base) period of record be used for all of the
stations, and the second is that the stations have similar
flood-frequency characteristics.

Base Period

The first condition was met by adjusting all rec-

ords to a base period covering the water years 1929-55,
For region A, adjustment was made to a longer base
period (1882 to 1955) on the basis of records for 13
long-term stations. One of these stations, the Red
River of the North at Grand Forks, N. Dak., has a com-
plete record of maximum discharges for the longer base
period (74 years). The other 12 stations had periods of

records ranging from 11 to 54 years with historical
data available for the higher floods prior to the period
of record at each station.

The available gaging-station records for each sta-
tion do not completely cover the 27-year base period
1929-55 (fig. 13). In order to combine the individual
stations, the same period of record must be used for
each station. The actual record at each station was ex-
tended to the 27-year base period by computing a dis-
charge for each year where there was no record. These
computed discharges, which were based on correlation
with long-term stations, were used only to assign more
nearly correct order numbers to the years for which
there were records available.

Homogeneity Test

The second condition that must be satisfied before
records may be combined is that the individual stations
have similar flood-frequency characteristics. The test
set up to compare these characteristics involves de-
termining whether differences in slopes of individual
frequency curves'are greater than might occur by
chance in random sampling. The test has been set up
on a 95 percent confidence level of one station in 20
plotting outside the upper or lower limits. The slope
of each individual frequency curve is determined from
the ratio of the 10-year flood to the mean annual flood.
The 10-year flood is used because it is impossible to
define a flood with larger recurrence interval at a num-
ber of the stations due to the short period of available
record. All of the stations in the Dakotas and several
stations in Minnesota, Montana, and Wyoming that satis-
fied the following criteria were used:

1. Station had five or more years of unregulated
record of maximum discharges during the
base period.

2. Drainage area at station differed from up-
stream or downstream station by more than
25 percent,

Records from a total of 112 stations were available
for this test. The test indicated that the Dakotas are
divided into two regions with similar flood-frequency
characteristics in each region. These regions are out-
lined on figure 4. The stations in North Dakota, the
northern half of South Dakota and in the Black Hills of
South Dakota grouped together in one region (A), and the
stations in the remainder of South Dakota grouped into
another region (B). It is believed to be a coincidence
that the Black Hills area has the same flood-frequency
characteristics as the remainder of region A. A dif-
ferent set of causative factors in each area happenedto
give similar results,

The composite frequency curve for region A was
defined by records of 87 stations for the period 1929-55
and extended on the basis of 13 long-term records for
the period 1882-1955. The composite frequency curve
for region B was defined by records of 25 stations for
the period 1929-55.



‘suotje}s Juided je syead [enuue Jo pa0daa Jo poridd-- ‘g1 2an3dryg

SS61-1881 4q L6-9681 °28-1981 ®©
- T 0971 oL 062 *Heq ‘N ‘asynasyaey JBSU J3ATY BFUTIIJUIM 17
————- 008°1T 002°s ‘yeq N ‘8LJpuadap JBAU JIATY STJINOS o¥
¥ ——-——- 00011 0L5‘% ‘Req "N ‘30Ul 9A0QE JIATY STJINOS 6¢
——-—- LV6 (472 “Hedq ‘N ‘wloyxod 3® J3ATY §0®] s3Q 8¢
----- 098°‘6 099°¢ *Hed °*N ‘wioyxcd Jeau JIATYH STJInOS LS
08%‘1 0%s‘6 08¢‘¢ *‘jeq ‘N ‘pooMaayS JEBaU JAATH STJINOS 9¢
009 008°1 009 ‘Aeq "N ‘L£qs0d) Jeau Aaaa) Juog (<19
(og‘02 | 0oZ‘o¥ | 000‘cE BQOT3UBN ‘uosJowd 3B Y3aION U3 JO JIATH pay 4%
00§ 8¥v1 8v1 *Aed "N ‘BIAY 3 J9ATYH an3uoy ec
] 0GL‘T | 06T°¢ 06T‘e *Aed "N ‘9yosN 3® JaATY eujquad 2¢
001°2 oTtT‘e oTtT‘e *qed *N ‘BITBUTEM Jeau J3ATY eufquad 1
00L°8T | 008°%¢ 009°¢L2 *xeq ‘N ‘uocihead 3e y3zJgoN ayjz JO JaATY pay 0¢
< 0021 | 91¢L 91L ‘qeq °N ‘uo3Jeah 3 JIATYH Aaed 62
= ————— 622 622 *¥eq ‘N ‘weq SWWOH MOTaq J9ATY AJed yourdd yjznog gz
m otL ¥12 ¥12 *Aed N ‘J9ATY NaBJ JedU JIATHY Haed ydurdg Yjnog L2
= 002°‘T | 6TL £85 *qed N ‘O3UTW 3B JBATH 389404 9z
0S89 8Lg VA 44 ‘yed °*N ‘03Ul JBOU JIATY 3189404 ¥
& 0S0°‘1T | 188 96¢ *Heq "N “STTTAPJOJ JBAU JIATH 389404 32
2 002°GT | 002°1E | 001‘¥2 "UUTW ‘0TSO 3B U3JON 3Yyj JO JIATH paY ¢2
171 0oL 209 G2s ‘Aeq ‘N ‘ToAuel 3© JIATY 8T13J4n] 22
[G] 008°¥T | 0OT‘0E | 0OT‘g2 “HBQ "N ‘S$xMJ04 purJD ' U3ION 9Y3 JO JAATY pPaY 12
m 009 SO¥% So¥ "UUTW ‘XewlTd 3e J9ATH TTTH pues 02
0s6 0221 060°T ‘jeqd N ‘OJOQSTITIH 3© JIATH 9500D 61
& oLSs Tes Le¢ ‘He@ "N ‘puBljJ0d JBIU JIATY 9500)H 81
5 008°L | 008°12 | 006°v1 "UUT ‘PEASTEH 3B UJJION 3yl JO JaATH pay LT
= 022°t | 0%0°‘T o%0‘t ‘UUTW ‘Y3JOMTTQ aBau JoATH OotreIIng 91
= S¥e L0T LOT ‘Aeg N ‘eiuswy 3B JIATYH Uusny o3¢
H 0LS 08v‘1 0S¢t *yeg ‘N ‘uojaiden 3® J9ATYH a1denW ¥1
S ¥ W] oss‘tT | os2’s 0L0‘S *seqd ‘N ‘o3Jaed 4S9M 3B JOATH ouuakayg ¢1
8 ~---- | 0ST‘6 0Le‘2 *yed "N ‘PaJput) Jeou J3ATH duuakayg 21
1 L] OGTI‘T | 0818 oLL*2 *qed "N ‘K970 LoTTEA 3® a2ATH auuakays 11
(- || | | ]---- 088°L 006°T "MEBQ "N ‘Weq TITUPTEd MOTaq J3aTY suusksuyg ot
C06 0GL*9 092°1 *Aeq N ‘umojgsaadoo) aeau aaajy auuakayg 6
s——-- oLo‘2 099 *Aed N “YOTMIBM JBAaU JIATY auushays 8
Ll 028 06L‘T 095 *jqeq ‘N ‘suusakays 3® JoaATY auuakayg L
022 SE€S LT *Heq ‘N ‘Laagey aeau J9ATY auuakayg 9
e 0o%‘¢ 0089 (o] ] *ded 'N ‘o3ued 3® Y3JON 9ayjz JO JIATY PaYy g
006 oLt 2 0€8°T *Hed ‘N ‘9IquoJdJaaqy JBau JAATH 20TH PTIM P
09¢ L92 vae *ed "N “3y3tmg 3e Neaad adorajuy [
[0) 24 oSt oT0°‘t ‘e ‘N ‘aopejueil aeau JaATY 90TH PIIM A
028‘z | ot10‘% oT0‘% *yed N ‘uojadyeM 3B U3JON ayj JO JIATH pay 1
ulseq U3JoN Y3z JO JIATY pay
- — [ — — — —
© w0 1% © w0 © © Suyn
. 18310
& 8 & & 8 &5 8 hw.%w L |.qrawon
renuue uonesg Sutden ‘ou
saeak a9jem ‘paodaa jead jenuuy ueapy (sl saenbs) xapuj

eaae adeureaq




Drainage area

Ind (square miles) Mean Annual peak record, water years
q_—‘_ X Gaging Station m%::&
0. lood
Contrib- AOﬁmV % m m m m M%vOu “W
: uting | Total - a A
Red River of the North basin--Continued
42 Souris River near Towner, N, Dak. ————— 13,100f <=w=-
43 Souris River near Bantry, N. Dak. m———— 13,400 —————
44 Souris River near Westhope, N. bak. | cce-- 17,600 ~----
Minnesota River basin
45 Little Minnesota River near Peever, S. Dak. 447 447 980
46 Whetistone Rlver near Big Stone City, S. Dak. 389 389 1,320 -
Missourl River main stem
47 Missourl River near Williston, N. Dak. 164,500 | 164,500 c———— }
Little Muddy Creek basin
48 Little Muddy Creek near Williston, N. Dak. 820 920 1,300 - N l
Little Missouri River basin
49 Little Missourl River near Alzada, Mont. 780 780 2,250
50 Little Beaver Creek near Marmarth, N. Dak. 615 615 4,300
51 Little Missouri River at Marmarth, N. Dak. 4,570 4,570f 11,000
52 Little Missouri River at Medora, N, Dak. 6,190 6,190 13,800 1
53 Beaver Creek at Wibaux, Mont. 351 351 1,480
54 Little Missourl River near Watford City, N. Dak. 8,490 8,490 20,400
Missourl River main stem
55 Missouri River near Elbowoods, N. Dak. 179,800 } 179,800 —————
56 Missourl River below Garrlson Dam, N. Dak. 181,400 | 181,400 ————
Knife River basin
57 Knife Rlver near Golden Valley, N. Dak. 1,230 1,230 3,500
58 Spring Creek at Zap, N. Dak. 545 545 1,790
59 Knife River at Hazen, N. Dak. 2,350 2,350 5,100
Missourl River main stem
60 Missourl River at Bilsmarck, N. Dak. 186,400 § 186,400 ————
Heart River basin
61 Heart River near South Heart, N, Dak. 315 315 1,920
62 Heart River at Lehigh, N. Dak. 443 443 2,220
63 Green River near Gladstone, N. Dak. 356 356 2,050
64 Heart River near Richardton, N. Dak. 1,240 1,240 5,200 1I|IIIII.I
65 Heart River below Heart Butte Dam near Glen Ullin, N. Dak. 1,710 1,710 7,200
66 Antelope Creek near Carson, N. Dak. 221 221 1,500
67 Muddy Creek near Almont, N. Dak. 456 456 1,380

Figure 13, --Period of record of annual peaks at gaging stations--Continued.
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Drainage area
Index (square miles) Mean Annual peak record, water years
no Gaging Station annual
. Contrib flood
R Total (cfs) % 9 m m w a a
uting » » » ] o1} » I3}
~ ~ —~ — ~4 — —~
Heart River basin--Continued
68 Heart River near Lark, N. Dak. 2,750 2,750 —————
69 Sweetbriar Creek near Judson, N. Dak. 157 157 ————
70 Heart River near Mandan, N. Dak. 3,310 3,310} 10,300 |
Apple Creek basin
71 Apple Creek near Menoken, N. Dak. 1,180 1,680 750 M——
Cannonball River basin
72 Cannonball River at Regent, N, Dak. 580 580 2,150
73 Cannonball River below Bentley, N. Dak. 1,140 1,140 3,500
74 Cedar Creek near Haynes, N, Dak. 553 553 1,750
75 Cedar Creek near Pretty Rock, N. Dak. 1,340 1,340 2,400
76 »Cannonball River at Brelen, N. Dak. 4,100 4,100 6,900 [ & ¥
Beaver Creek basin
77 Beaver Creek at Linton, N. Dak. 617 717 1,740
Grand River basin
78 North Fork Grand River at Haley, N. Dak. 509 509 2,200
79 North Fork Grand River near White Butte, S. Dak. 1,140 1,190 2,800
80 South Fork Grand River near Cash, S. Dak. 1,350 1,350 2,700
81 Grand River at Shadehill, S. Dak. 3,120 3,120 6,200
82 Grand River near Wakpala, S. Dak. 5,510 5,510 8,000 | [ |
Missourl River main stem
83 Missouril River near Mobridge, S. Dak. 208,700 208,700 | --=--
Moreau River basin
84 Moreau River at Bixby, S. Dak. 1,570 1,570 3,000
85 Moreau River near Falth, S. Dak. 2,660 2,660 5,100
86 Moreau River near Eagle Butte, S. Dak. 4,320 4,320 6,600
87 Moreau River at Promise, S. Dak. 5,220 5,220 7,700
Cheyenne River basin
88 Beaver Creek near New Castle, Wyo. 1,320 1,320 1,130
89 Beaver Creek near Burdock, S. Dak. 1,540 1,540 <---- [
90 Cheyenne River at Edgemont, S. Dak, 7,143 7,143 5,350 A
91 Hat Creek near Edgemont, S. Dak. 1,044 1,044 3,230 1
92 Cheyenne River near Hot Springs, S Dak. 8,710 8,710 6,600 a_—
93 Cheyenne River below Angostura Dam, S. Dak. 9,100 9,100 ~---- I
94 Fall River at Hot Springs, S. Dak. 137 137 540 |

Figure 13, --Period of record of annual peaks at gaging stations--Continued.
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Drainage area
ﬁﬂwx Gaging Station (square miles) Mnmwmﬂ Annual peak record, water years
Contrib flood @) o
- (o] (o] O (o] uy
uting Total (cfs) S = o © 3 o 0
—~ — —t — ~ — —
Cheyenne River basin--Continued
95 Beaver Creek near Buffalo Gap, S. Dak. 130 130 170
96 Battle Creek at Hermosa, S. Dak. 178 178 —————
97 Spring Creek near Hermosa, S. Dak. 199 199 170
98 Castle Creek above Deerfield Reservoir near Hill City, S. Dak{ 83 83 120
99 Castle Creek below Deerfield Dam, D. Dak. 96 96 ————
100 Rapid Creek below Pactola Dam, S. Dak. 320 320 245
101 Rapid Creek above Canyon Lake near Rapid City, S. Dak. 371 371} -----
102 Rapid Creek at Rapid City, S. Dak. 410 410 740 |
103 Rapid Creek below Hawthorn ditch at Rapid City, S. Dak. 427 427 —.——-
104 Rapid Creek below Little Giant ditch near Rapld City, S. Dak. 447 447 ——————
105 Raplid Creek at Caputa, S. Dak. 509 509 -———--
106 Rapild Creek near Farmingdale, S. Dak. 602 602 1,180
107 Cheyenne River near Wasta, S. Dak. 12,809 12,800 | 15,500
108 Elk Creek near Elm Springs, S. Dak. 540 540 1,590
109 Belle Fourche River at Wyoming-South Dakota Line. 3,280 3,280 2,250
110 Spearfish Creek at Spearfish, S. Dak. 168 168 450
111 Redwater Creek above Belle Fourche, S. Dak. 920 920 1,210
112 Belle Fourche River near Belle Fourche, S. Dak. 4,310 4,310 | -----
113 Belle Fourche River near Fruitdale, S. Dak. 4,540 4,540 3,230
114 Belle Fourche River near Sturgls, S. Dak. 5,870 5,870 7,800
115 Bear Butte Creek near Sturgis, S. Dak. 192 192 645
116 Belle Fourche River near Elm Springs, S. Dak. 7,210 7,210} 14,700
117 Cheyenne River near Plainview, S. Dak. 21,600 21,600 | 23,300
118 Cherry Creek near Plainview, S. Dak. 1,140 1,190 2,850
119 Cheyenne River near Eagle Butte, S. Dak. 24,500 24,500 | 28,000
Missourl River main stem
120 Missourl River at Plerre, S. Dak. 243,500 243,500 ————
Bad River basin
121 North Fork Bad River at Philip, S. Dak. 164 164 1,280 1
122 Bad River near Midland, S. Dak. 1,500 1,500 2,250
123 Bad River near Fort Plerre, S. Dak. 3,107 3,107 6,600
Medicine Creek basin (upper)
124 Medicilne Creek near Blunt, S. Dak. 445 445 620 S
Missouri River maln stem r
125 Missourl River at Chamberlain, S. Dak. 50,800 250,807 ————- [} SN |

Figure 13, --Period of record of annual peaks at gaging stations-~Continued.
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Drainage area

: : (square miles) Mean Annual peak record, water years
_M.Mox Gaging ‘mﬁvﬂos annual
' ; flood
Contrib-
" o o o o o o 0
uting Total (cfs) 3 = S o 3 o i
— —t — ~ — — —
White River basin
126 White River near Oglala, S. Dak. 2,200 2,200 1,280
127 White River near Interior, S. Dak. 4,120 4,120 7,400 - e - S
128 White River near Kadoka, S. Dak. 5,000 5,000 9,700
129 South Fork White River near Rosebud, S. Dak. 1,020 1,220 920
130 South Fork White River below White River, S, Dak. 1,570 1,570 ————— 1 J
131 White River at Westover, S. Dak. 7,850 7,850 -=--- - |
132 White River near Oacoma, S. Dak. 10,200 10,200 | 10,200 i
133 Missouri River below Fort Randall Dam, S. Dak. 263,500 263,500 | -==--
Niobrara River basin
134 Keyapaha River near Hidden Timber, S. Dak. 320 320 | -----
135. Keyapaha River at Wewela, S. Dak. 1,070 1,270 750 [ ﬂ
Missouri River main stem
136 Missouri River at Yankton, S. Dak. 279,500 279,500 | ----- — R
James River basin
137 James River at New Rockford, N. Dak. 406 596 | ~-----
138 Pipestem Creek near Buchanan, N. Dak. 475 925 470
139 James River at Jamestown, N. Dak. 1,090 2,840 770 SUNEEN B
140 James River at LaMoure, N. Dak. 2,940 5,740 | -----
141 James River at Columbia, S. Dak. 4,050 7,050 720
142 Elm River at Westport, S. Dak. 1,170 1,680 1,100
143 James River near Stratford, S. Dak. 6,070 9,990 660
144 James River at Ashton, S. Dak. 6,810 11,000 660
145 West Branch Snake Creek near Athol, S. Dak. 1,090 1,430 300
146 Turtle Creek at Redfield, S. Dak. 1,540 1,540 | -----
147 James River near Redfileld, S. Dak. 10,200 14,800 1 310
148 James River at Huron, S. Dak. 12,010 16,800 1,510 g
149 Sand Creek near Alpena, S. Dak. 240 240 495
150 James River near Forestburg, S. Dak. 13,810 18,600 1,700
151 James River near Scotland, S. Dak. 16,760 21,550 2,400
Vermillion River basin
152 Vermillion River near Wakonda, S. Dak. 1,680 1,680 2,020
Big Sioux River basin
153 Big Sioux River at Watertown, S. Dak. 400 1,800 600
154 Big Sioux River near Dell Rapids, S. Dak. 3,090 5,060 3,950
155 Skunk Creek near Sioux Falls, S. Dak. ————- 520 1,760
156 Big Sioux River at Sioux Falls. S. Dak. 3,780 5,750 5.300
157 Big Sioux River at Akron, Iowa 7,060 9,030 } 12,700
Missourli River main stem
158 issouri River at Sioux Cit 314,600 314,600 | ----- nn

Figure 13, «-Period of record of annual peaks at gaging stations--Continued.
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Combining Records

1t is not possible to combine records for a station
with a drainage area of 100 square miles with records
for a station of 1,000 square miles or to combine rec-
ords for two stations with different runoff characteris-
tics without the use of a dimensionless factor, The
dimensionless factor used in this analysis was the ratio
of each flood to the mean annual flood for the station.
For any one station, the mean annual flood is defined as
the intersection of a visually-fitted frequency curve
with the 2, 33-year recurrence interval ordinate.

The maximum discharge for each year of record
at a gaging station was divided by the mean annual flood
for that station. These ratios were then listed by order
number for each station in the region and the median
ratio of all the stations for each order number was se-
lected. These median ratios were used to define the
composite flood-frequency curve for each of the two
regions (figs. 5 and 6). Separate frequency curves have
been developed in a like manner for the Souris River
downstream from Lake Darling and the Missouri River
(figs. 10 and 12),

HYDROLOGIC AREAS

The magnitude of a flood of any given frequency at
a particular site on a stream may be influenced by many
physiographic and meteorologic factors. Some of the
physiographic factors are drainage-area size and shape,
slope of the stream, stream pattern, natural or artificial
storage in lakes, ponds or reservoirs, slope of the land,
stream density, elevation of basin, geology, soil type,
cultivation and others. The meteorologic factors are
the amount, type and distribution of precipitation, tem-
perature, and others. An attempt to correlate the mean
annual flood with some of these factors was unsuccess-
ful, owing to a lack of good topographic maps covering
both States and to the complexity of the relationships
between the factors.

Dividing the two States into hydrologic areas and
developing a relation between the mean annual flood and
the size of the contributing drainage basins proved to be
the most satisfactory grouping of the data. Owing to the
sparseness of stream-gaging stations, some of the bound-
aries between the hydrologic areas could not be deline-
ated on basis of that relation, but were based on topo-
graphic features. Generally, the boundaries follow
drainage divides or major streams. The two States
were divided into nine hydrologic areas (fig. 2) and the
variation of mean annual flood with drainage area for
each area is shown (fig. 3).

For a variety of reasons, known and unknown,
some plotted points scatter considerably from the curve
for the area in which the station is located. The subdi-
vision was made and the curves were drawn so that
rather than averaging all the data in a particular area,
the curves would give results on the high side and the
points that plotted wide of the curve would all be low.
This tends to interpret the uncertainties on the side of
safety.

Area 1

Area 1 is located in northeastern North Dakota and
includes the Pembina, Park and Forest River basins.
The mean annual flood for this area is higher than the
mean annual flood in adjacent area 2, possibly because
of the influence of the Manitoba escarpment which is
more pronounced in the northern part of the state, and
to the longer period of snow cover with the resultant
deeper cover. The variation of the mean annual flood
with drainage area curve was defined by 7 stations.

Area 2

Area 2 is a large area in eastern North and South
Dakota and southern South Dakota. The variation of
mean annual flood with drainage area curve is defined
by 26 stations. In some future report with additional
years of record and additional stations, this area may
be further subdivided; however, the existing data does
not warrant additional subdivision at this time. This
area, in addition to areas 1 and 3, lies entirely in the
glaciated section of the Dakotas with the exception of that
portion of area 2 west of the Missouri Riverin southern
South Dakota. The northern boundary of the strip in
South Dakota west of the Missouri River crosses a num-
ber of the tributaries of the White River from the south.
The writer believes that the short tributaries of the
White River from the south have higher mean annual
floods similar to area 5 than do the longer tributaries
such as the South Fork of White River. In a later re-
port with additional stations and years of record, it is
expected that this boundary can be better defined.

Area 3

Area 3 in eastern South Dakota includes the
Minnesota, Vermillion and Big Sioux River basins.
Most of the Coteau Des Praires lies within this region.
The variation of mean annual flood with drainage area
curve is poorly defined by only five stations. However,
the mean annual flood for this area is definitely higher
than for the adjacent area 2.

Area 4

Area 4 is in places a transition between area 2 to
the east with a low mean annual flood and areas 5 and 6
to the west with a higher mean annual flood. It includes
both glaciated and unglaciated terrain. The variationof
mean annual flood with drainage area curve is defined
by records for 21 stations.

Area §

Area 5 includes the Knife River basin above the
confluence with Spring Creek, the Heart River basin,
the Cannonball River basin above the confluence with
Cedar Creek and the area on the north side of the
Cannonball River below the confluence with Cedar Creek,
the western end of the Grand River basin, a small por-
tion of the Moreau River basin and the Bad River basin.
The variation of mean annual flood with drainage area
curve is defined by records of 15 stations.



18 FLOODS IN NORTH AND SOUTH DAKOTA

Area 6

Area 6 in western North Dakota and northwestern
South Dakota includes that portion of the Little Missouri
River basin drained by the short tributaries on either
side of the river. The variation of mean annual flood
with drainage area curve is defined by only one station,
Little Beaver Creek near Marmarth, N. Dak., and by
the slope of the curves for the adjacent areas. The
mean annual flood of this area is higher than anywhere
else in the Dakotas.

Area 7

Area 7 is in the northernand southern Black Hills.
The variation of mean annual flood with drainage areais
defined by only four stations. This area is a transition
area between area 4, to the north, east and south of the
Black Hills with a relatively high mean annual flood and
areas 8 and 9 in the central hills with a relatively low
mean annual flood. The boundary betweenareas 4 and 7
crosses Boxelder Creek and the boundary betweenareas
7 and 8 crosses several creeks between Belle Fourche
and Rapid City, S. Dak. There are insufficient data to
define the exact location of the boundaries.

Area 8

The variation of the mean annualflood withdrain-
age area curve for area 8 is defined by only 4 stations.

Area 9

The variation of mean annual flood with drainage
area curve for area 9 is defined by only 4 stations. The
mean annual flood for area 9 is lower than anywhere
else in the Daketas. The mean annual flood for all of
these areas in the Black Hills (areas 7, 8, and 9) is
lower than the adjacent areas to the north, east and
south.

MAXIMUM FLOODS

Over a period of years, outstanding floods have
been measured on all of the major streams and many
smaller tributaries inthe two states. This information
has been published in water -supply papers of the Geo-
logical Survey, and is frequently presented by graphs
with discharge plotted against drainage area, discharge
per square mile against drainage area, or discharge
against miles from a selected origin. The curves in
figure 3 show that the mean annual flood for a given
drainage area in the Dakotas can vary considerably
between hydrologic areas, therefore, these data were
compiled and assembled by flood region and hydrologic
area, Maximum known floods are shown as plotted
points on figures 14 to 21 and pertinent data are listed
intable 1. For comparative purposes, flood discharges
are plotted with curves of selected recurrence inter-
vals, the curves being computed by methods outlined on
page 3. These data may be used to estimate the maxi-
mum probable discharge or discharges for selected re-
currence intervals that may be expected from areas
smaller than those considered in the frequency studies.
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Table 1. --Maximum stages and discharges at gaging stations and outstanding peak discharges at miscellaneous sites
Flood Drai area Maximum stage and discharge
Index region {square miles) Period Diacharge
o Stream and place of determination and of Gage
) hydro- known Date height Cts per
logic Total Contributing| f100ds (feet) Cts square
ares mile
0.1 Bols de Sioux River near White Rock, $8.Dak. A2 1,160 1,160 1942-56 June 3, 1952 10,36 1,410 1.22
1 Red River of the North at Wahpeton, N. Dak. - 4,010 4,010 1897 2 {eeeeceea ———— 17.0 Pt .-
1942-56 Apr, 12, 1952 14.99 7,130 1.78
2 Wild Rice River near Mantador, N. Dak. A2 1,540 1,010 1943-56 1943 12.8 | ee=-- -
Apr, 12, 1952 10.74 2,220 2.20
3 Antelope Creek at Dwight, N. Dak. A2 267 22¢ 1943~-56 Apr. 8, 1952 16.31 3,670 | 16.4
[ Wild Rice River near Abercrombie, N. Dak. A2 2,110 1,530 1897 cmmarcaman=e 27.5 | ceem- ———
1933-56 Apr, 2, 1943 2.3 5,500 3.5%
S Red River of the North at Pargo, N. Dak. - 6,800 6,130 lggg. 1877, |Apr, 7, 1897 40.1 25,000 4.08
-5
[ Sheyenne River near Harvey, N. Dak. A2 5§35 m 1943, Apr. 18, 1950 26.95 1,430 8.36
1846-56
7 Sheyenne River at Sheyenne, N. Dak. A2 1,790 560 1930-51 .|Apr. 18, 1850 bg, 51 3,940 7.04
8 Sheyenne River near Warwick, N. Dak. A2 2,070 660 1950-56 Apr. 17, 1950 7.45 3,800 5.76
8.1 [Edmore Coulee nea: Edmore, N. Dak. A2 230 220 1956 Apr. 23, 1956 36.32 875 3.98
8.2 Starkweather Coulee near Starkweather,
. Dak. A2 118 117 1956 Apr. 21, 1956 ¢3.80 320 2.7¢
8.3 |Towner No. 3 near Cando, N. Dak. A2 5.25 5.25 |1955-56 Apr. 18, 1956 3.98 210 | 40.0
8.4 |Towner No. 4 near Cando, N. Dak, A2 18 118 1955-56 Apr. 19,20, 1956 ,7.0 850 7.20
8.5 |Towner No. 2 near Bisbee, N. Dak. A2 46.8 46.8 |1955-56 Apr. 19,21, 1956 93709 420 8.97
8.6 {Mauvals Coulee near Maza, N. Dak. A2 702 662 1956 Apr. 20, 1956 12.30 3,600 S.44
8.7 |JLittle Coulee near Leeds, N. Dak. A2 136 124 1956 Apr, 15, 1956 7.2 515 4.15
8.8 |Mauvaie Coulee near Churchs Perry, N. Dak. A2 2,%20 1,500 1950-56 June 7, 1950 4.4 620 .41
9 Sheyenne River near Cooperstown, N, Dak. A2 6,750 1,260 1945-56 Apr. 17, 1850 18.69 7,830 8.21
10 Sheyenne River below Baldnill Dam, N, Dak. A2 7,880 1,900 1gte, Apr. 27, 1948 —m———— 4,800 2.42
1850-56
1 Sheyenne River at Valley City, N. Dak. A2 8,180 2,070 18?3, 1897 |April 1882 20.0 | ee-e- ———
’
1938-56 Apr. 28, 1948 17.51 4,580 2.21
12 Sheyenne River near Kindred, N. Dak. A2 9,150 2,970 1947-48,
1950-56 1947 or 1948 22.1 3,600 .21
13 Sheyenne River near West Fargo, N. Daks A2 9,250 3,070 1323-05,
1
1830-56 May 22, 1950 €20.61 2,810 .92
13.1 Swan Creek at Casselton, N. Dak, A2 7.1 7.1 1952-53 June 16, 1953 | ----- 600 8,44
14 Maple River at Mapleton, N. Dak. A2 1,480 1,350 1944-56 June 17, 1953 f18,91 4,840 3.59
15 Rush River at Amenla, N. Dak. A2 107 107 1947-56 Apr. 14, 1947 810,96 1,250 11.5
16 Buffalo River near Dilworth, Minn, A2 1,040 1,040 1931-56 Apr, 2, 1943 22.60 4,530 4.36
16.1 |Elm River near Grandin, N. Dak. A2 211 211 1950 Apr. 16, 1950 | ~-<-- 1,810 8.58
17 Red River of the North at Halatad, Minn. - 21,800 14,500 1397 57 memeee———— - 38.5 | ----- -
1936~
1942-56 Apr. 16, 1947 h3¢.00 | 24,500 1.64
18 Goose River near Portland, N. Dak. A2 531 397 1940-56 May 9, 1950 22.98 8,09 20.4
19 Goose River at Hillsboro, N. Dak. A2 1,220 1,090 1931-56 Apr, 19, 1850 14,9¢ 9,420 8,64
20 Sand Hill River at Climax, Minn. A2 405 40S 1943-56 Apr. 22, 1950 16.31 3,040 7.51
21 Red River of the North at Grand Porks,
N. Dak. - 30,100 23,100 1882-1956 [Apr. 10, 1897 50.2 80,000 3.46
22 Turtle River at Manvel, N. Dak. A2 602 525 1946-56 Apr. 19, 1850 21.5 28,000 .3
23 Red River of the North at 0slo, Minn, .- 31,200 24,100 1936-56 |May 10, 1950 31.83 63,000 2.61
24 Forest River near Fordville, N. Dak. Al 531 396 1940-56 Apr, 18, 1950 14.48 16,400 41.4
25 Forest River near Minto, N. Dak. Al 578 442 1932-42,
1344 Apr. 5, 1942 14.87 1,610 3.64
26 Forest River at Minto, N. Dak. Al 7198 583 1841-56 Apr. 18, 1950 11.80 | 16,600 | 28.5
27 South Branch Park River near Park River,
. Dak. Al 214 24 1940-50 Apr. 18, 1948 11,80 11,000 | S1.4
28 South Branch Park River below Homme
Dam, N. Dak. Al 229 228 1950-56 Apr. 24, 1950 37.52 |%13,000 56.8
28.1 [Cart Creek at Mountain, N. Dak. Al 16.9 16.9 ]1955-56 Apr. 1, 1955 6.88 392 | e3.2
28.2 Pembina No. 1, near Crystal, N. Dak. Al 3.7 3.7 1955-56 Apr. 19, 1950 6.80 187 $0.5
29 Park River at Grafton, N, Dak, Al 716 716 1932-56 18, 1950 20.13 12,600 17.6
30 Red River of the North at Drayton, N. Dak. .- 34,800 27,600 1936-56 May 12, 1850 41.58 86,500 3.13
30.1 Little Pembina River near Walhalla, N. Dak. Al 19 1 9%6 Apr. 21, 1956 10.0 2,510 | 12.9
31 Pembina River near Walhalla, N. Dak. Al 3,110 3,110 1940-56 Apr. 18, 1850 19.2 20,400 6.56
32 Pembina River at Neche, N. Dak. - 3,180 3,190 1904-56 Apr. 20, 1950 21.58 10,700 3.35
32.1 |Herzog Creek near Concrete, N, Dak. Ad 18.9 18.9 |1955-56 Apr. 2, 1955 .74 26 13.8
33 Tongue River at Akra, N. Dak. Al 148 148 1950-56 Apr. 18, 1950 m48.?7 11,800 | 79.7
33.1 Tongue River at Cavalier, X. Dak. Al 153 153 1939-50 May 8, 19%0 4.%8 1,340 8.76
34 Red River of the North at Emerson, Manitoba - 40,200 33,000 1913-56 May 13, 1950 90.89 95,500 2.89
35 Long Creek near Crosby, N, Dak. A2 1,800 600 1943-56 Apr. 23, 1948 16.10 6,240 | 10.4
36 Souris River near Sherwood, N. Dak. A2 9,330 3,380 1930-56 Apr. 28, 1948 28.80 7,400 2.19
37 Souris River near Foxholm, N. Dak. - 9,860 3,660 1937-56 May 16, 1948 14.79 3,040 .83
38 Des Lacs River at Foxholm, N. Dak. A2 947 743 1946-56 Apr. 4, 1949 18,04 2,000 2.69
33 Souris River above Minot, N. Dak. -- 11,000 4,570 1904-56 Apr. 20, 19504 23 12,000 2.63
40 Souris River near Verendrye, N. Dak. - 11,800 5,200 1937-56 Apr, 8, 1949 17.7 4,200 .81
41 Wintering River near Karlsaruhe, N, Dak. A2 740 250 1937-56 Apr. 7, 1849 2.0 3,000 12.0
42 Souris River near Towner, N. Dak. - 13,100 ————— 1933-41 Apr. 1, 1839 212.53 1,150 -———
43 Souris River near Bantry, N. Dak. -- 13,400 —eem- 1937-56 Apr. 13, 1949 13.76 4,760 -
43.1 |jwillow Creek at Dunseith, N. Dak. A2 14 142 1954-56 Apr. 5, 195 15.30 366 2.58
43.2 Oak Creek Tributary 1 near Bottineau,
N. Dak. A2 3.4 3.4 19585 July 6, 1955 cem—- 851 | 250
43.3 [0ak Creek Tributary 2 near Bottineau,
N. Dak. . A2 7.0 7.0 11955 July 6, 1955 ————— 761 § 109
43.4 Qak Creek Tributary 3 near Bottineau,
N. Dak. A2 1.2 1.2 |185% July 6, 195% cvean 373 | 311
43.5 | Oak Creek Tributary 4 near Bottineau,
N. Dak. A2 7.7 1.7 |19s58 July 6, 1955 | ----- 2,330 | 308
44 Souris River near Westhope, N, Dak. - 17,600 e 1930-56 Apr. 18, 1949 016.9 6,400 .-
45 Little Minnesota River near Peever, S.Dak. A3 447 447 1940-56 Apr. 8, 1952 P13.35 4,730 10.6

See footnotes at end of table, p, 23,
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See footnotes at end of table, p. 23.
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Table 1, --Maximum stages and discharges at gaging etations and outstanding peak discharges at miscellaneous sites-~Continued
* Maximum siage and discharge
Flood Drainage area
Index region (square miles) P.;:Od Discharge
Stream and place of determination and known Gage
no, Cfs per
hydro- floods Date height
logic Total Contributing (feet) Cts square
ares .
46 Whetstone River near Big Stone City,
. . A3 389 389 1910-12 June 1919 26 - ————
1931-56 Apr. 8, 1952 q13.951 5,710 14,7
47 Missouri River near Williston, N, Dak. - 164,500 164,500 1812 April 1912 28 —— e
1929-56 Apr. 4, 1930 18.6 |231,000 1.40
47.1 | Little Muddy Creek below Cow Creek £.84
near Williston, N. Dak. At 875 775 1955-56 Mar. 30, 1955 12.15 3,750 .
48 Little Muddy Creek near Williston, .
« Dak. Ae 920 820 1906-08,
. 1933, .
1947-54 June 24, 1953 r13.8 2,820 3.44
48.1 Missouri River at Sanish, N. Dak. - 166,000 166,030 1929-32 June 12, 1932 814.2 |100,000 .60
49 Little Missouri River near Alzada, Mont. B4 780 780 1912-25,
1929-32,
1935-56 Apr. 4, 1944 . t6,000 7.69
50 Little Beaver Creek near Marmarth,
N. Dak. A6 615 615 1939-56 Apr. 6 1952 13,9 | 12,700 20.7
51 Little Missouri River at Marmarth,
N. Dak. - 4,570 4,570 1939-56 Mar. 23, 1947 uzs.4 | 45,000 9.85
S1.1 | Davis Creek near Medora, N. Dak. A6 51.8 51.8 | 1955 June 26, 1955 c——e 5,480 106
51.2 Sally Creek near Medora, N. Dak. A6 29.5 29.5 1955 June 26, 1955 .- 3,270 111
se Little Missouri River at Medora, N. Dak. - 6,190 6,190 1804-12,
1914-16,
1929-34,
1946-56 Mar. 23, 1947 20.5 65,000 10.5
53 Beaver Creek at Wibaux, Mont. At 351 351 1829,
1938-56 June 7, 19289 --~- | 30,000 8s5.5
54 Little Missouri River near Watford
Ccity, N. Dak. - 8,490 8,490 1935-56 Mar. 25, 1947 24.0 |110,000 13.0
55 Missouri River near Elbowoods, N. Dak. - 179,800 179,800 1940-53 Apr. 5, 1952 25.2 |360,000 2.00
56 Missouri River below Garrison Dam,
N. Dak. -- 181,400 181,400 1948-56 Apr. 5, 1952 1,701.90|348,000 1.92
57 Knife River near Golden Valley, N. Dak. AS 1,230 1,230 1903-56 Ma:‘i 26, 27, 26.7 11,500 9.35
19
58 Spring Creek at Zap, N. Dak. Ad 545 545 1924,
’ 1947-56 Apr. 7, 1952 20.03| 6,130 11.2
59 Knife River at Hazen, N. Dak. Ad 2,350 2,350 1884-1956 Ma:‘. 26, 217, 26.3 | 26,500 11.3
1943
59.1 Burleigh No. 1 near Baldwin, N. Dak. Ad 3.2 3.2 1956 July 7, 1956 -—c- 73.4 22.9
59.2 Burleigh No. 2 near Baldwin, N. Dak. At 2.3 2.3 1956 June 30, 1956 -— 380 165
59.3 | Baker Pond Tributary No. 2 near
Bismarck, N. Dak. . A4 47| .47 | 1954 June 26, 1954 ——— 865 184
60 Missouri River at Bismarck, N. Dak. - 186,400 186,400 1881 Mar. 31, 1881 31.6 | ==-=- ————
1929-56 Apr. 6, 1952 27.90]500,000 2.68
60.1 | Norwegian Creek near Fryburg, N. Dak. AS 16.7 16.7 1955 June 26, 1955 ———— 5,170 _310
60.2 | Norwegian Creek near Belfield, N. Dak. A5 33.8 33.8 1955 June 26, 1955 ——— 5,860 173
61 Heart River near South Heart, N. Dak. AS 315 315 1947-56 Apr. 6, 1954 21.73 5,030 16.0
62 Heart River at Lehigh, N. Dak. AS 443 443 1943-56 Apr. 15, 1950 17,9 5,980 13.5
63 Green River near Gladstone, N. Dak. A5 356 356 1946-56 Apr. 15, 1950 m8.3 5,260 14.8
64 Heart River near Richardton, N. Dak. AS 1,240 1,240 1905-56 Apr. 16, 1950 28.0p| 23,400 18.9
64.1 Government Creek near Richardton, N. Dak. AS 30.5 30.5 1950 Apr. 16, 1950 ——— 4,300 141
6S Heart River below Heart Butte Dam, N. Dak. AS 1,710 1,710 1904 -~56 Mar. 24, 1947 m21.5 25,000 14.6
66 Antelope Creek near Carson, N. Dak. AS 221 221 1949-56 Apr. 16, 1950 17.95] 11,100 50.2
87 Muddy Creek near Almont, N. Dak. AS 456 456 1946-56 Apr. 17, 1850 30.7 { 20,200 44.3
68 Heart River near Lark, N. Dak. AS 2,750 2,750 1947-56 Apr. 17, 1950 20.70( 29,200 10.6
69 Sweetbriar Creek near Judson, N. Dak. AS 157 157 1950-56 Apr. 17, 1950 12.5 5,910 37.6
70 Heart River near Mandan, N. Dak. AS 3,310 3,310 1924,
1929-56 Apr. 19, 1950 v25.75| 30,500 9.21
70.1 | West Branch Long Lake Creek near
Hazelton, N. Dak. Ad 17.4 17.4 1955-56 June 6, 1956 7.92 798 45.9
71 Apple Creek near Menoken, N. Dak. Ad 1,680 1,180 1946-56 Apr. 18, 1950 17.07} 6,750 5.72
71.1 Little Heart near St. Anthony, N. Dak, AS 190 190 1950 Apr. 16, 1850 | = ----= 8,770 46.2
71.2 | Missouri River Tributary near Huff, N, Dak. AS 2.6 2.6 1956 June S, 1956 | « ----- 1,890 727
72 Cannonball River at Regent, N. Dak. AS 580 580 1950-56 Apr. 16, 1950 26.1 20,300 35.0
72.1 | Thirty Mile Creek near Bentley, N. Dak. AS 258 258 1950 Apr. 16, 1950 |  --=-- 11,400 4“.2
73 Cannonball River below Bentley, N. Dak. AS 1,140 1,140 1889-56 Apr. 17, 1950 m34,0 { 50,900 44.6
75.1 | Cannonball River near Heil, N. Dak. AS 1,340 1,340 1950 A};xs‘o 17, 18, 23.5
1 S| emoe- =
1951-53 Apr. 7, 1952 w17.0 8,850 6.60
73.2 | Cannonball River near Wade, N. Dak. AS 1,650 1,650 1950 Apr. 18, 1950 --=- | 44,000 26,7
74 Cedar Creek near Haynes, N. Dak. At 553 553 1950-56 Apr. 16, 1850 23.0 27,400 49.5
75 Cedar Creek near Pretty Rock, N. Dak. At 1,340 1,340 1943-56 Apr. 17, 1950 26.5 | 48,000 35.8
75.1 | Cedar Creek near Swastika, N. Dak. At 1,650 1,650 1850 Apr. 18, 1950 --=- | 43,800 26.5
76 Cannonball River at Breien, N. Dak. At 4,100 4,100 1900-56 Apr. 19, 1950 22.30| 94,800 23.1
17 Beaver Creek at Linton, N. Dak. Ad 717 617 1950-56 Apr. 8, 1952 17.50 9,800 15.9
77.1 Spring Creek near Linton, N. Dak. At 30.9 30.9 1955-56 June 6,.1956 8.16 2,790 90.3
17.2 North Fork Grand River tributary near
Bowman, N. Dak. AS 14.9 14.9 1951 July 28, 1951 |  ===-- 3,600 242
77.3 | North Fork Grand River near Bowman, N. Dak. AS 114 114 1851 July 28, 1951 | = === 5,300 46.5
77.4 | Middle Fork Crooked Creek near Korinen,
N. Dak. . AS 3.9 3.9 | 1951 July 28, 1951 |  --=-- 5,700 | 1,460
77.5 | Crooked Creek near Ludlow, S. Dak. AS 67.4 67.4 | 1951 July 28, 1951 |  ~-ewe 6,800 101
18 North Fork Grand River at Haley, N. Dak. AS 509 509 1912-15,
1917
194656 Apr. 7, 1852 x17.10| 14,100 27.7
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Flood

Drainage area

Maximum stage and discharge

Index region (square miles) P';"“ Discharge
0o, Stream and place of determination and ® Gage
. hydro- nown Date height Cfs per
logic Totel Contributing|  floods (teet) Cts square
area mile
78.1 | North Fork Grand River near Lodgepolé,
8. Dak. At 1,060 1,080 1952 Apr. 7, 1852 .- 21,300 20.1
79 North Fork Grand River near White
Butte, S. Dak. A 1,190 1,190 1946-56 Apr. 16, 1850 20.0 30,900 26.0
79.1 | Comer Creek near Ladner, S. Dak. A5 . . 951 July 28, 1951 - 7,507 {1,440
80 South Fork Grand River near Cash, S. Dak. A4 1,350 1,350 1946-56 Apr. 15, 1950 15.40 27,000 20.0
8l Grand River at Shade Hill, S. Dak. Ad 3,120 3,120 1944-56 Apr. 16, 1950 19.06 58,000 18,6
8z Grand River near Wakpala, S. Dak. Ad 5,510 5,810 1914-16
1929-56 Apr. 18, 1950 22.75 | 82,200 14.9
83 Missouri River at Mobridge, S. Dak. -- 208,700 208,700 1929-56 Apr. 8, 1952 25.07 | 443,000 2.12
84 Moreau River at Bizby, S. Dak. Ad 1,570 1,570 1949-56 Apr. 1, 1852 17.8 15,300 9.7%
85 Moreau River near Feith, S. Dak. Ad 2,660 2,660 1944-56 Apr. 9, 1944 20.9 26,000 3.77
86 Moreau River near Eagle Butte, S. Dak, A4 4,320 4,320 1944-56 June 15, 1953 ¥23.0 30,300 7.01
87 Moreau River at Promise, S. Dak. Ad 5,220 5,220 1929-56 Apr. 5, 1952 4.4 36,900 7.07
88 Beaver Creek near Newcastle, Wyo. B? 1,320 1,320 1943,
1945-56 Mar. 27, 1943 14.0 1,840 1.39
89 Beaver Creek near Burdock, S. Dak. B7 1,540 1,540 1905, °
1929-32 31,
June 3, 1929 ®g,05 4,000 2.10
90 Cheyenne River at Edgemont, S, Dak. - 7,143 7,143 1905, May 1, 1922 12,0 Lbtd D
igig-gz, July 50. 1905 8.5 13,000 1.82
-54
80.1 Pine Creek near Ardmore, S. Dak. B4 S5.47 5.47 [1956 June 17, 1956 7.17 1,110 203
s1 Hat Creek near Edgemont, S. Dak. B4 1,044 1,044 1908,
1951-56 May 23, 1954 ir.98 9,430 9,03
92 Cheyenne River near Hot Springs, S. Dak. -- 8,710 8,710 1815-20, .
1943-56 Pay 12, 1820 m2g,2 {114,000 13.1
2.1 Beef Creek near Oelrichs, S. Dak B4 12.8 12.8 1985 Sept. 20, 1955 Rl 179 14.0
82.2 | Antelope Hollow near Oelrichs, S. Dak. B4 .46 9.46 |1955 Sept. 20, 1955 mee-— 64.2 6.73
93 Cheyenne River below Argostura Dam, )
8. Dak. - 9,100 9,100 1946-56 June 22, 1947 9,520 1.08
94 Fall River at Hot Springs, S. Dak. AT 137 137 1938-56 swt. 4, 1938 13,100 95.6
85 Beaver Creek near Buffalo Gap, S. Dak, A9 130 130 1927 2 | eecceccccceaa —vooa P
1938-56 Sept. 4, 1930 11,700 90.0
85,1 | French Creek near Custer, S. Dak. A9 98 98 1945-47 July 10, 1947 ‘SSN 4.02
95.2 | French Creek near Fairburm, S. Dak. AS 129 128 1945-47 May 2, 1946 519 4.02
95.3 | Battle Creek near Keystone, S. Dak. A9 66 66 1945-47 May 2, 1946 381 5.92
95.4 | Battle Creek near Hermosa, S. Dak. A8 108 108 1945-47 June 21, 1947 805 T7.45
95,5 | Squaw Creek near Custer, S. Dak. AS 25.2 25.2 1945-47 June 21, 15947 206 8.17
95.6 | Squaw Creek near Hermosa, S. Dak. A9 27.5 27.5 |1945-47 June 21, 1947 198 7.20
96 Battle Creek at Hermosa, S. Dak. AS 178 178 1950-56 May 22, 1952 3,950 16.6
86.1 Battle Creek below Hermosa, S. Dak. A9 285 285 1951-53 May 23, 1952 2,080 7.23
96.2 | Spring Creek near Hill City, S. Dak. AS 142 142 1938-40 Apr. 16, 1938 500 3,52
96.3 Spring Creek near Keystone, S. Dak. AS 158 159 1945-47 June 23, 1947 865 S.44
96.4 | Spring Creek near Rapid City, S. Dak. A9 171 171 1903-05,

‘ . 1845-47 June 23, 1947 700 4.09
97 Spring Creek near Hermosa, S. Dak. A9 199 199 1950-56 May 23, 1952 580 2.91
98 Castle Creek above Deerfield Reservoir,

S. Dak. A9 83 a3 1949-56 May 22, 1952 615 T.41
99 Castle Creek below Deerfield Reservolr,
« Dak. AS 96 86 1947-56 May 22, 1952 200 2.08
99.1 | Castle Creek Tributary No. 1, Site No. 1
near Rochford, S. Dak A9 1.2% 1.25 }1955 July 28, 19585 2,190 {1,750
99.2 | Castle Creek Tributnry No. 1, Site No. 2
near Rochford, S. Dak AS 1.7% 1.75 [1955 July 28, 1955 1,720 983
99.3 Castle Creek ‘l‘rib\xt-ry No. .1, Site No. 3
near Rochford, S. Dak, A3 2.20 2,20 {1958 July 28, 1958 m.———— 5,620 2,560
99.4 | Castle Creek 'l‘rzbutu'y No. 2 near
Rochford, S. Dak. A8 0,019 0,019/1955 July 28, 1955 - 88.9f 5,200
89.5 | Iron Creek near Rochford, S. Dak. AS 1.2 1.25 {1958 July 28, 1958 | <~=-=- 2,410 1,930
89,6 | North Fork Castle Creek near Rochford,
S. Dak. AS 14.6 14.6 1955 July 28, 1955 ————— 4,490 308
98.7 | Castle Creek near Rochford, S. Dak. AS c-ee----q 8C32.6 11955 July.28, 1955 ————— 8,500 261
99.8 | Castle Creek at Mystic, S. Dak. A9 | e-m-- ---el 8¢52,2 11955 July 28, 1955 | ----- 2,360 45.2
100 Rapid Creek below Pactola Dam, S. Dak. A8 320 320 1929-56 May 22, 1952 —em—e 2,150 €.84
101 Rapid Creek above Canyon Lake, S. Dak. A8 371 371 1947-56 May 23, 1952 8.08 2,600 7.01
102 Rapid Creek at Rapid City, S. Dak. A8 410 410 1905-06,
1943-56 May 23, 1952 6.20 2,540 6.20
103 Rapid Creek below Hawthorn ditch, S. Dak, A8 427 427 1947-53 May 23, 1952 9.19 2,140 5.01
104 Rapid Creek below Little Gient ditch,
S. Dak. A8 447 447 1947-51 June 24, 1947 8ds 55 904 2.02
105 Rapid Creek at Caputa, S. Dak. A8 509 509 1947-53 May 24, 1952 11.79 2,040 4.01
106 Rapid Creek near Farmingdale, S. Dak, A7 €02 802 1947-56 June 21, 1947 8.4 2,640 4.39
106.1 Rapid Creek at Creston, S. Dak, A7 710 710 1928-32 May 6, 1932 12.85 16,000 22.%
108,2 | Boxelder Creek near Nemo, S. Dak. A8 96 96 1045-47 May 2, 1946 5,75 1,180 12.3
10€.3 | Baxelder Creek at Blackhawk, S. Dak. A8 128 128 1903-05 1911 10 mm—— ————
1945-47 May 2, 1946 6.2 1,320 10.3
107 Cheyenne River near Wastas, S. Dak. - 12,800 12,800 13%2.52
=6,
1934-56 May 6, 1932 8€12.5 46,300 3.62
107.3 Elk Creek near Roubeix, S. Dak. A8 21 2l 1945-47 May 2, 1846 6.0 37 18.0
107.2 | Elk Creek above Pledmont, S. Dak. A8 49 49 1945-47 Aug. 1, 1945 7.0 1,810 36.9
108 Elk Creek near Elm Springs, 3. Dak. Bé 540 540 1920 May 1920 17 | =--e- ——emon
1950-56 Mar, 29, 1952 10.61 8,540 15.8
109 Belle Fourche River at Wyoming-South
Dakota State line B8 3,280 3,280 1947-56 June 23, 1947 [af1¢.33 3,620 1.10

See footnotes at end of table, p, 23.
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Table 1, --Maximum stages and discharges at gaging stetions and outstanding peak discharges at miscell

PLOCDS IN NORTH AND SOUTH DAKOTA

sites=~C

Flood Drainage area Period Maximum stage and discharge
I region (square miles) of Discharge
no, Stream and place of determination and known Gage
hydro- floods Date height Cts per
logic Total Contributing (foet) Cts square
area mile
109.1 | Redwater Creek at Wyoming-South Dakota
State line A8 471 471 1929-31,
1936-37,
1954-56 July 17, 1937 11.5 3,250 €.90
109.2 | Spearfish Creek near Spearfish, S. Dsk. A8 157 157 1904-06 June 5, 1904 7.00 5,000 31.8
110 Spearfish Creek at Spearfish, S. Dak. A8 168 168 1947-56 May 22, 1952 287,29 947 5.64
111 Redwater Creek sbove Belle Fourche,
S. Dak, A8 920 920 1946-56 June 22, 1947 8.98 2,800 .04
112 Belle Fourche River near Belle Fourche,
8. Dak. - 4,310 4,310 1924,
1927-43 Apr. 9, 1924 7.8 22,400 5.20
113 Belle Pourche River near Fruitdale, S. Dak -- 4,540 4,540 1946-56 June 23, 1947 11,03 7,460 1.64
114 Belle Pourche River near Sturgls, S. Dak. - 5,870 5,870 1946-56 May 24, 1946 13.86 17,900 3.05
115 Bear Butte Creek near Sturgis, S. Dak. B? 192 192 1946-56 May 24, 1946 12.07 1,420 7.40
116 Belle Pourche River near Elm Springs,
S. Dak. - 7,210 7,210 1927 May 1927 21.8 ceem= -——-
1929-32,
1934-56 June 16, 1941 14.3 35,700 4.95
117 Cheyenne River near Plainview, S. Dak. .- 21,600 21,600 1920 May 1920 17.5 ————— co==
1951-56 Mar. 30, 1952 10.55 | 41,400 1.92
118 Cherry Creek near Plainview, S. Dak. A4 1,190 1,190 1946-56 Apr. 1, 1952 22.63 17,500 14,7
119 Cheyenne River near Esgle Butte, S. Dak. -~ 24,500 24,500 1920 May 13, 1920 18.9 coemn cnoa
1929-56 May 24, 1933 15.00 }104,000 4.24
120 Missouri River at Plerre, S. Dak. .- 243,500 243,500 1930-56 Apr. 10, 1952 25.35 [440,000 1.81
122 North Pork Bad River at Philip, S, Dak. AS 184 164 1927 May 1927 18,2 | -===- ————
1939-44 June 4, 1942 le.7 1,640 10.0
122 Bad River near Midland, S. Dak. AS 1,500 1,500 1946-56 Apr. 2, 1952 14.00 11,200 7.48
123 Bad River near Fort Pierre, S. Dak. AS 3,107 3,107 192;,3
1929-32,
1834-S6 April 1927 50,000 16.1
123.1 | Mush Creek near Plerre, S. Dak. A2 14.6 14.6 11956 Aug. 10, 1956 3,620 248
123.2 Plerre Area No. 2 near Plerre, 3. Dak. A2 0.42 0.42|1956 Aug. 10, 1956 705 11,680
123.3 | Plerre Area No. 3 near Plerre, S. Dak. A2 0.20 0.2041956 Aug. 10, 1956 172 860
12¢ Medicine Creek (Upper) near Blunt,
S. Dak. A2 455 455 1917 | eeccececccees 15 ——ee- ————
1950-56 Apr. 5, 1952 ph13. 2 1,830 4.02
124.1 | Plerre Area No. 4 near Plerre, S. Dak. A2 1.64 1.64|1956 Aug. 7, 1956 6.99 976
124.2 Hedicim Creek (Lower) at Kennebec,
S. Dak. AS 465 465 1982,
1955-56 April, 1952 17.0 3,500 7.53
124.3 | Medicine Creek (Lonr) trlbunry No. 1
near Reliance AS 4.2 4.2 | 1955 July 9, 1955 | ee=-- 377 89.8
124.4 | Medicine Creek lLower) tributary No. 2
near Reliance, S. Dak AS 4 4 |1958 July 9, 1955 cnoa §30 p,320
125 Miasouri River at Chanborlun, S. Dak. -~ 250,800 250,800 1929,
1945-54 Apr. 11, 1952 25.55 |440,000 1.75
126 white River near Oglala, 3., Dak. B2 2,200 2,200 1944-56 June 21, 1947 23.50 5,200 2,36
126.1 Badlanda Area No. 1 at Imlay, S. Dak. BS 14.0 14.0 [1955-56 Sept. 19, 1955 —————— 996 7.1
126.2 | Badlands Area No. 2 near Conata, S. Dak. BS .17 .17)1955-56 Sept. 20, 1955 | =e==- 305 1,790
127 White River near Interior, S. Dak. - 4,120 4,120 1905-06,
1912-18,
1929-32,
1940-42 May 1, 1942  [8116.0 | 17,100 4.15
128 White River near Kadoda, S. Dak. - 5,000 5,000 1942-56 June 4, 1942 16.24 32,000 6.40
128.1 South Pork White River near Martin,
S. Dak. B2 310 230 |1932 May 5, 1932 13.3 R ————
1938-40 May 23, 1939 11,37 440 1.91
128.2 | Lake Creek above Refuge near Tuthill,
S. Dak B2 58 23 |1938-40 Apr. 27, 1938 | 832,96 57 2.48
128.3 | Elm creek near Tuthlll, 8. Dak. B2 10 1 1938-40 Peb. 26,
Mar. 5, 1939 | &kz2.6¢ 4.9 «.0
126.4 | Lake Creek below Refuge near Tuthill,
S. Dak. B2 120 80 1938-40 July 18, 1938 | 8M4 69 97 1,62
129 South Fork White River near Rosebud,
. Dak. B2 1,020 1,020 1944-56 May 17, 1944 13.92 4,470 4.38
130 South Fork White River below White
River, S, Dak. BS 1,570 1,570 193032,
1938-40,
1950-56 Mar. 29, 1952 | 210.90 5,850 3.73
131 White River at Weatover, S, Dak. - 7,850 7,850 1913-18 Apr. 4, 1915 13,0 15,200 194
131.1 White River tributary near Reliance,
S. Dak. BS 6.5 6.5 {1955 July 9, 10,
1956 0} ==e=- 144 22.2
132 White River near Oacoma, S. Dak. -- 10,200 10,200 1929-56 Mar. 30, 1952 pPn17.6 51,900 $.09
133 Missourl River below Port Randail
Dam, S. Dak. .- 263,500 263,500 lgsl April 1881 21.5 ————— cmman
1943,
1948-56 April 12, 1952 [3020,.82 [447,000 1.70
134 Keyapaha River near Hidden Timer,
. Dak. B2 320 320 1948-53 Mar. 30, 1952 (8P10.87 2,710 8.47
138 Keyapaha River at Wewala, S. Dak. B2 1,070 1,070 1939-40, .
1950-56 Mar. 31, 1552 [8d13.5 5,430 5.07
136 Missouri River at Yanktony S. Dak. - 279,500 279,500 1891 Apr., 5, 1881 30.5 cocea c————
1931-56 Apr. 13, 1952 | 15.5 |480,000 1.72
137 James River at New Rockford, N. Dak. A2 S$96 406 1948 April 1948 15 ----- ————.
1951-56 Apr. 12, 1951 9.20 840 2.07
138 Pipeatem Creek near Buchanamr, N. Dak. A2 92S 475 1950-56 Apr. 17, 1950 |&r11.e9 4,480 9.43

See teotnotes at end of table, p. 23,
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Table 1. -~Maximum stages and discharges at gaging stations and outstanding peak discharges at miscellaneous sites--Continued

Maximum stage and discharge
Flood Drainage area Perjod
Index region (square miles) of Discharge
Stream and place of determination and known Gage
no. g
hydro- ficods Dete height c Cts per
logic Total Contributing (feet) fs square
area mile
139 James River at Jamestown, N. Dak. - 2,840 1,890 1897-1956 May 13, 1950 15.82 6,390 3.38
140 James River at LaMoure, N. Dak. - 5,740 2,940 1882-1956 May 16, 1950 15.34 5,730 1.85
141 James River at Columbia, S. Dak, 7,080 4,050 1946-56 May 24, 1950 16.89 5,420 1.34
142 Elm River at Westport, S. Dak. 1,680 1,170 1947-56 Apr. 8, 1952 20.10 7,520 6.43
143 Jamesa River near Stratford, S Dak. 9,920 6,070 1950-56 Mey 14, 1950 |8818.13 5,580 .92
144 James River at Ashton, S. Dak. 11,000 6,810 1946-56 May 19, 1950 |at19.59 5,170 .76
145 West Branch Snake Creek near Athol,
S. Dak. A2 1,430 1.090 1950-56 Apr. 9, 1952 16.42 2,200 2,02
146 Turtle Creek at Redfield, S. Dak. A2 1,540 1,540 1946-56 Apr. 10, 1952 15.51 6,420 4.17
147 James River near Redfield, S. Dak. - 14,800 10,200 1950-56 Apr. 11, 1952 22.12 6,100 .60
148 James River at Huron, S. Dak. - 16,800 12,010 1881 s Apr. 12, 1881 19.8 | ees=- | see-ee
1929-32,
1944-56 Apr. 15, 1952 15.23 5,580 46
149 Sand Creek near Alpena, S. Dak. B2 240 240 1950-56 Apr. 3, 1952 |8u14.1 1,130 4.7
150 James River near Forestburg, S. Dak. -- 18,600 13,810 1920, 1922| March 1920,
March 1922 18 | e=ee- i eeee-
1950-56 Apr. 15-17,
15.46 6,290 .46
151 James River near Scotland, S. Dak. - 21,550 16,760 1929-56 May 15, 1942 |etle.23 [ 10,800 .64
151.1 West Fork Vermillion River tributary
No. 1, site No. 1, near DeSmet, S. Dak. B3 0.87 0.87[1956 June ¢, 1956 ————— a17 939
151.2 | West Fork Vermillion River tributary
No. 2, near Howard, S. Dak. B3 2.56 2.56|1956 June 4, 1956 ——ea- 780 305
151.3 | West Fork Vermillion River tributary
No. 1, Site No. 3, near Howard, S. Dak.| B3 28.9 28.9 {1956 June 4, 1956 ————— 360 131
151.4 | West Fork Vermillion River at Howard,
. Dak. B3 83.0 83.0 [1956 June 5, 1956 | ===-= 420 5.06
152 Vermillion River near Wakonda, S. Dak. B3 1,680 1,680 1946-56 June 21, 1954 [av16.63 3,790 2.26
153 Big Sioux River at Watertown, S, Dak. B3 1,800 400 1946-56 Apr. 9, 1952 v10.35 2,220 $.55
153.1 Big Sioux River near Brookings, S. Dak. -- 4,420 2,450 1954-56 Mar. 22, 1954 9.79 1,870 .80
183.2 Big Sioux River near Flandreau, S, Dak. - 4,580 2,610 1929-32 Mar. 15, 1929 14.04 5,200 1.99
154 Big Sioux River near Bell Repids, S. Dak. - 5,060 3,090 1894-1956 Apr. 5, 1952 14.85 15,400 4.98
155 Skunk Creek near Sioux Falls, S. Dak. B3 520 520 1949-56 Mar. 29, 1952 12,16 5,770 11.1
156 Big Sioux River at Sioux Palls, D. Dek. - 5,750 3,780 1882-1956 Apr. 7, 1952 14.50 13,500 3.57
187 Big Sioux River at Akron, Jowa. - 9,030 7,060 1929-56 Apr. 1, 1952 |aw19.95 | 33,000 4,67
158 Missouri River at Sioux City, Iowa. - 314,600 314,600 1929-31,
1939-5¢ Apr. 14, 1952 24.28 | 441,000 1.40
a Occurred on preceding day. p Occurred Mar. 25, 1943. ad Occurred June 21, 1949,
b Occurred Apr. 18, 19, 1948, q Occurred Apr. 11, 1947. ae Occurred June 13, 1915,
¢ Occurred Apr. 19, 1956. r Occurred Mar., 23, 1947. af Occurred Mar., 22, 1947,
d Occurred April 18, 1956, 8 QOccurred Mar. 19, 1929, ag Occurred Jen, 24, 1952,
e Occurred May 11, 1850, t Maximum daily discharge, ah Occurred between Mar. 26 and Mar. 29,1950,
£ Occurred Apr. 6, 1852, u Occurred Mar. 31, 1952, al Occurred June 18, 1905, site and datum
g Occurred Mer. 27, 1950. v QOccurred Apr. 4, 1952 then in use.
h Occurred on following dey. w Occurred Mar. 25, 1951 aJ Occurred Feb, 7, 1939,
1 Occurred at different time than peak X Occurred Apr. 15, 1950 ak QOccurred Jan. 25, 1940
discharge and slso occurred Apr. 18, 1950, y Occurred Apr. 9, 1944, am Occurred Mar, 9, 1939,
J Occurred at different time than peak z Occurred Mar, 25, 1947. an Qccurred Mar, 31, 1950
discharge. aa Occurred June 20, 1947, site and datum ao Occurred Apr. 12, 1952
k Failure of emergency embankment at Homme then in use. ap Occurred Mar. 24, 1950.
Dam. a2b Also occurred May 2, 1946. aq Occurred Mar. 25, 1950,
m Site and datum then in use. ac Excludes drainage area above Deerfield ar Occurred Apr. 9, 1950,
n Also occurred on preceding day; backwater Reservolr as the diacharge at Deerfield 88 Occurred Apr. 19, 1952.
from ice. Dam was only 3 cfs during the flood flow &t Occurred Apr. 23, 1952
o Occurred Apr, 20, 1949. of July 28, 1955, au Occurred Mar. 28, 13850,
av Occurred June 13, 1947,
aw Occurred June 22, 1954,
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LIMITATION OF REPORT

The results of a study of this type are analogous
to actuarial tables used by an insurance company to help
determine their rates. An actuarial table will not tell
when a certain person will die. Likewise, these fre-
quency relations based on past records will not predict
the occurrence of a future flood at any one site. How-
ever, they provide a logical basis for selecting prob-
able future floods.

Generally the longer the base period that is used
the more reliable are the results obtained for the higher
frequency floods. The available data justifies extending
the curves only to the 75-year floodin region A and the
30-year flood in region B. Any extrapolation of these
curves beyond these limits could introduce consider-
able error.

Lack of information of flood flows on smalldrain-
age areas (lessthan 100 square miles) limits the lower
ends of the mean annual flood curves. Again, it is em-
phasized that extrapolation could result in serious
errors,

Any major regulation or diversion on a stream
above the site considered changes the flood-frequency
and magnitude characteristics so that these curves are
not applicable,

The U. S. Geological Survey, in cooperation with
the North Dakota State Highway Department and the
South Dakota Department of H'ighways, is presently en-
gagedin a program of determining the annual maximum
flow at approximately 120 sites on smalldrainage areas
in the two States. Additional flood information is be-
coming available at 15 gaging stations established since
1950. In a few years it will be possible to delineate the

Souris River,

hydrologic areas more accurately and to extend down-
wards the relationship curves of mean annual flood
versus drainage area.

GAGING-STATION RECORDS

Stream gaging beganinthe Dakotas in 1882 when
the Corps of Engineers, U, S, Army began to collect
stage records on the Red River of the-North at Grand
Forks, N, Dak, A systematic stream-gaging program
was begun in 1901 when the U. S. Geological Survey
began collecting data at this station and on the Red
River of the North at Pembina, N. Dak. Prior to this
time all other data are of the historical type; that is,
newspaper accounts, scattered stage records, and
written accounts of outstanding events.

Stations used in the analysis are located on plate
1, The identifying number on this plate is shown next
to the station name on figure 13 and in the station de-"
scriptions accompanying the tables in this section.

The base data collected at gaging stations consist
of records of stage and measurements of discharge.
The records of stage are obtained from direct water-
surface observations with a nonrecording gage or from
a water-stage recorder that produces a continuous
record. Measurements of discharge are made directly
with a current meter and sounding devices or by in-
direct methods from cross sections and profiles of
high-water marks.

Flood peaks for 158 stations are listed in the
tables in this section. Accompanying each table is a
description of the location of the gage; size of the drain-
age area; statement as to the type of gage; datum and
period of use of the gage; definition of the stage-discharge
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.relation; bankfull stage 1; historical data; and pertinent

remarks. For those stations east of the Missouri
River the total drainage area and the size of the non-
contributing area is given except in the case of some
stations such as the Tongue River at Akra, N. Dak.,
where all of the area is believed to be contributing.
The exceptions are three downstream stations on the
Souris River where only the total drainage area is
given and stations on the Pembina and the Missouri
Rivers where the noncontributing area is insignificaat.
Total drainage areas are used west of the Missouri as
there is little noncontributing area.

In addition to date, stage, and discharge given in
the tables, the amount of backwater caused by ice cover
or ice jams is also given. Annual peaks, when known,
are given for each year of record. Peaks above a se-
lected base are given for all years when a recording
gage was operating and for some years when a nonre-
cording gage was in use,

Underlines in the tabular data have the following
significance:

1. Line in “Water year” column means a break
in the record. ) .

2. Line beginning at “Date” column and extending
through “Discharge” column means change in
site and datum with no break in record.

3. Line in only “Gage height” column means
change in datum only.

4. Line in “Date” and “Discharge” columns
means change in site but no change in datum.

5. No underlines are used if changes in site and
datum have been adjusted to present conditions.

The records for 24 stations listed in this section
were not used in the analysis for reasons as explained
by the footnotes.

8. Sheyenne River near Warwick, N. Dak, 2
10. Sheyenne River below. Baldhill Dam, N, Dak.P
12. Sheyenne River near Kindred, N. Dak.b
28. South Branch Park River below Homme Dam,
N. Dak.b
38. Des Lacs River at Foxholm, N. Dak.b
42, Souris River at Towner, N. Dak. b
56. Missouri River below Garrison Dam, N. Dak.b
68. Heart River near Lark, N. Dak.b
69. Sweetbriar Creek near Judson, N. Dak.C
89. Beaver Creek near Burdock, S. Dak.b
93. Cheyenne River below Angostura Dam, S.
Dak.
96. Battle Creek at Hermosa, S. Dak.©
99. Castle Creek below Deerfield Dam, S. Dak. P
101. Rapid Creek above Canyon Lake, near Rapid
City, S. Dak.?

1 Bankfull stage is normally the gage height at

~ which the river overtops one or both of its banks in the

vicinity of the gage and begins to inundate the surround-
ing land. It is considered synonymous with “Flood stage"
as published in various reports published by the Weather
Bureau and the Corps of Engineers, Bankfull stage is
determined by field observations; minor flooding of un-
important low areas adjacent to the stream is often not
considered in arriving at this stage.

103, Rapid Creek below Hawthorn ditch, at Rapid

City, S. Dak.2

104. Rapid Creek below Little Giant ditch, near
Rapid City, S. Dak.2

105. Rapid Creek at Caputa, S. Dak.?

112, Belle Fourche River near Belle Fourche, S.
Dak. €

130. South Fork White River below White River,
S. Dak.b

131, White River at Westover, S. Dak. d

134, Keyapaha River near Hidden Timber, S.Dak.©

137. James River at New Rockford, N. Dak.®

140. James River at LaMoure, N, Dak. b

146. Turtle Creek at Redfield, S, Dak, €

a. The drainage area of the station is within 25
percent of an upstream or downstream station
so that the peak flows would not be independent
events. When needed these records were used
to compute peak flows at the upstream or down-
stream station.

b. Less than 5 years of record not affected by
regulation during the base period 1929-55.

c. Less than 5 years of instantaneous peak dis-
charge record.

d. Less than 5 years of record during the base
period 1929-55,

e. Affected by lake and channel storage.

The following gaging-station records are not
listed in this section since they had less than five years
of record or were located on ditches.

Wild Rice River near Wild Rice, N. Dak,

Sheyenne River above Harvey, N. Dak.

Beaver Creek near Hatton, N. Dak.

South Fork Goose River near Portland, N, Dak.

Cart Creek at Mountain, N. Dak.

Herzog Creek near Concrete, N. Dak.

Tongue River near Pembina, N. Dak.

Willow Creek at Dunseith, N. Dak.

Blacktail Creek near Bonetrail, N, Dak.

Little Muddy Creek below Cow Creek near
Williston, N. Dak.

White Earth River at White Earth, N. Dak.

Missouri River at Sanish, N. Dak.

Little MissouriRiver at Camp Crook, S. Dak.

Heart River below Dickinson Dam near
Dickinson, N. Dak.

Cannonball River at Bentley, N. Dak.

Cannonball River near Heil, N. Dak.

Cedar Creek near Raleigh, N. Dak.

South Fork Grand River at Buffalo, S. Dak.

Moreau River near Whitehorse, S. Dak.

French Creek near Custer, S. Dak.

French Creek near Fairburn, S, Dak.

Battle Creek near Keystone, S. Dak.

Battle Creek near Hermosa, S. Dak.

Squaw Creek near Custer, S. Dak.

Squaw Creek near Hermosa, S. Dak.

Battle Creek below Hermosa, S. Dak.

Spring Creek near Hill City, S, Dak.

Spring Creek near Keystone, S. Dak.

Spring Creek near Rapid City, S. Dak.

Rapid Creek above Pactola Reservoir at
Silver City, S. Dak.

Bennett ditch at Rapid City, S. Dak.

Leedy ditch at Rapid City, S. Dak.
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Iowa ditch at Rapid City, S. Dak.

Lockhart ditch at Rapid City, S. Dak.

Hawthorn ditch at Rapid City, S. Dak.

Murphy ditch near Rapid City, S. Dak.

Cyclone ditch near Rapid City, S. Dak.

South Side ditch near Rapid City, S. Dak.

Little Giant ditch near Rapid City, S. Dak.

Lone Tree ditch near Rapid City, S. Dak.

St. Germain ditch at Caputa, S. Dak.

Hammerquist ditch near Farmingdale, S. Dak.

Corbin-Morse ditch at Rapid, S. Dak.

Rapid Creek at Creston, S. Dak.

Boxelder Creek near Nemo, S. Dak.

Boxelder Creek at Blackhawk, S. Dak.

Elk Creek near Rouboix, S. Dak.

Elk Creek above Piedmont, S. Dak.

Belle Fourche River at Belle Fourche, S. Dak.

Murray ditch at Wyoming-South Dakota state
line,

Redwater Creek at Wyoming-South Dakota
state line.

Spearfish Creek near Spearfish, S. Dak.

Spearfish Creek at Toomey's Ranch near
Spearfish, S. Dak.
Redwater Canal at Minnesela, S. Dak.
Hay Creek at Belle Fourche, S. Dak.
Redwater Creek at Belle Fourche, S. Dak.
Inlet Canal near Belle Fourche, S. Dak.
Medicine Creek at Kennebec, S. Dak.
South Fork White River near Martin, S. Dak.
Lake Creek above refuge near Tuthill, S. Dak.
Elm Creek near Tuthill, S, Dak.
Lake Creek below refuge near Tuthill, S. Dak.
South Fork White River near Westover,
S. Dak.
James River near Pingree, N. Dak.
Mud Creek near Stratford, S. Dak.
Turtle Creek near Tulare, S. Dak.
Dry Run near Frankfort, S. Dak.
Firesteel Creek near Mount Vernon, S. Dak.
James River near Alexandria, S. Dak.
Big Sioux River near Brookings, S. Dak.
Big Sioux River near Flandreau, S. Dak.
Wicksen Creek near Alcester, S. Dak.
Scott Creek near Alcester, S. Dak.
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. (1} Red River of the North at Wahpeton, N, Dak,

Location,--Lat 46°15'55", long 96°35'40", in NEi sec, 8, T. 132 N., R, 47 W., on left bank in
Wahpeton, 800 ft downstream from confluence of Bois de Sioux and Otter Tall Rivers, and at

mile 548.6.

Drainage area.--4,010 sq mi, approximately.

Gage.--Nonrecording gage prior to Oct. 28, 1950; recording gage thereafter,
1943, Weather Bureau gage 800 ft upstream at different datum.

converted to present datum, Datum of present gage 1s 942.97 ft above mean sea level, datum

of 1929,

Stage-discharge relation.--Defined by current-meter measurements,

Bankfull stage.--12 ft.

Historical data,--Maximum stage known, 17,0 ft in spring of 1897.

Remarks,--Flow regulated by several powerplants and numerous controlled lakes and ponds, of
which Lake Traverse (the largest) has 137,000 acre-ft capacity available for flood control.
Base for partial-duration series, 2,000 cfs.

Prior to Aug. 6,

Gage helights given hereiln

Only annual peaks are shown prior to Oct. 1,

1948,
Peak stages and discharges
Gage Ice Gage Ice )
Water Date height | effect Discl:arge Water Date height | effect Discharge
year (feet) |(teety | (cf9) year (feety | (feet) | (cfS)
1942 June 7, 1942 10.49 3,280 || 1949 July 10, 1949 9.24 2,290
1943 Apr. 2, 1943 14,75 | -1.6 - 1950 Apr. , 1950 11,62 4,190
Apr. 2-6, 1943 - ¢5,000 May 10, 1950 11.49 4,110
1944 June &, 1944 12.11 4,360
1945 Mar. 17, 1945 11,44 3,910 || 1951 Apr. 7, 1951 14,01 6,090
1952 Apr. 12, 1952 14.99 7,130
1946 Mar. 22, 1946 9.74 3,110 {|1953 June 21, 1953 9.87 3,150
1947 Apr. 12, 1947 11.90 4,610 1954 June 9, 1954 7.59 1,860
1948 Apr. 6, 1948 8.58| -.2 2,300 |] 1955 Apr. 2, 1955 6.99} -0.9| 1,150
epbout,

(2) Wild Rice River near Mantador, N, Dak.

Location.--Lat 46°10'20", long 97°00'35", on south half of east line of sec, 12, T. 131 N.,
R, 51 W., on downstream side of county highway bridge 134 miles west of Mantador.
Drainage area,--1,540 sq mi, approximately, of which 530 sq mi 1s probably noncontributing,

Gage,-~Nonrecording gage.

Crest-stage indicator installed Nov. 19, 1954,

997.78 ft above mean sea level, datum of 1929 (Corps of Engineers bench mark).
Stage-discharge relation.--Defined by current-meter measurements; subject to changes owlng to

shifting channel.
Bankfull stage.--8 ft,

Datum of gage 1s

Historical data.--Flood 1in spring of 1943 reached a stage of about 12.8 ft, from floodmarks.

Lack of knowledge of ice effect prevents computation of discharge.
Remarks,--Some regulation by Fish and Wildlife Service wild-fowl refuges, of which Lake Tewauken
Maximum discharges for 1953 and 1954

is the largest, Some small diversions for irrigation,

probably occurred during periods of no gage-height record,

Peak stages and discharges

Only annual peaks are shown,

: Gage Ice . Gage Ice .
Water Date height |effect | Discharge||Water Date height | effect |Pischarge
year (feet) |(feet) (cfs) year (feet) | (feet) (efs)
1943 Spring, 1943 12.8 - 1949| Mar. 28, 1949 4.9 [-0.6 105
1944 July 19,20, 1944 7.68 476 1950 Mar, 29, 195C 8.75|~-3.7 -
1945 Mar. 20, 1945 9.57 938 Apr, 14, 1950 8.46| -.14 485
1946 * Mar. 20, 1946 7.284 -1.1 - 1951 Apr. 4, 1951 7.151-1,10 -
Mar. 23, 1946 7.08 ~-.8 300 Apr, 4, 1951 7.10f ~.90 -275
1947 Apr. 21, 1947 8.84 . 554 1952 Apr. 12, 1952 10.74 2,200
1948 Apr. 6, 1948 5,751 -1.38 150
1955 Apr. 2, 1955 4,49 -,69 99

. T3tation number, plate 1.
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(3) Antelope Creek at Dwight, N. Dak,

Location.--Lat 46°18'50", long 96°44'05", in SE{SE} sec. 20, T, 133 N,, R. 48 W., on downstream
side of bridge on former U, S. Highway 81 about a half a mile north of Dwight and 7 miles
upstream from mouth,

Drainage area.--267 s8q ml, approximately, of which 43 sq mi 1s probably noncontributing.

Gage.--Nonrecording gage. Crest- stage indicator since Nov, 19, 1954, Altitude of gage 1s about
920 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
shifting channel,

Bankfull stage.--15 ft.

Historical data.--A stage of about 16.0 ft occurred in April 1943, from information obtained
when the station was established 1in 1944, Lack of knowledge of amount of ice effect prevents
computation of discharge.

Remarks,-~Maximum stage and discharge for 1948 not available owing to lack of sufficlent gage
readings to deflne peak. Only annual peaks are shown.

Peak stages and discharges

Gage Ice . Gage Ice .

Water Date height |effoct Discharge|[Water Date height | effect Discharge
year (feet) |(teety | (cfs) || year (feet) | (feety | (cfs)
1943 April 1943 %16.0 - 1950 Apr. 2, 1950 12.9 -3.2 -
1944 July 5, 1944 6.98 460 May 9, 1950 9.9 893
1945 Mar. 19, 1945 9.5 868

1951 Apr, 4, 1951 13.26 1,700
1946 Mar, 21, 1946 12,33 1,360 1952 Apr, 8, 1952 16,31 3,670
1947 Apr. 12, 1947 11,34 1,160 1953 May 30, 1953 8.53 578

1954 June 11, 1954 4,39 111
1949 Mar, 31, 1949 5.8 270 1955 Mar, 31, 1955 6.58 341

July 8, 1949 6.3 -

“pbout,

(4) Wild Rice River near Abercrombie, N, Dak.

Location.--Lat 46°28'05", long 96°47'00", in NEINE{ sec. 36, T. 135 N., R. 49 W., on right bank
420 ft upstream from bridge on former U. S. Highway 81, three-quarters of a mile upstream
from rubble masonry dam which serves as control, 3{ miles northwest of Abercrombie, and 7
miles downstream from Antelope Creek,

Drainage area,--2,170 sq ml, approximately, of which 640 sq mi 1s probably noncontributing.

Gage.--Nonrecording gage April 1932 to Nov. 24, 1952; recording gage thereafter. Prior to
Dec. 7, 1939, at site 420 ft downstream at datum 5.0 ft lower, Dec., 7, 1939, to Nov. 24,
1952, at site three-quarters of a mile downstream at present datum. Gage heights given
herein adjusted to present site and datum. Datum of present gage 1s 907,94 ft above mean
sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements; affected by changing slope
above a stage of about 3 ft (present datum). Stage-discharge relation below about 700 cfs
altered by construction of a rubble masonry dam in fall and winter of 193s6,

Bankfull stage.--16 ft, present datum,

Historical data.--Flood in spring of 1897 reached a stage of 27,5 ft, present site and datum,
and a stage of 26.9 ft, present datum at site three-quarters of a mile downstream, from
floodmarks pointed out by local residents.

Remarks.--Some regulation by Fish and Wildlife Service wild-fowl refuges, of which Lake Tewauken
is the largest, Owling to the slope of the water surface there 1s a difference in elevation
of water surfaces between the two sites varying from near zero at low flows to 0,6 ft for
the extremely high stage of 1897, Base for partlal-duration seriles, 300 cfs. Annual peaks
only are shown prilor to Oct, 1, 1952,
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. (4) Wild Rice River near Abercrombie, N, Dak.--Continued
Peak stages and discharges
Gage Ice Gage Ice
Water Date height | effact Disc:\arge Water Date height | effect Discharge
year (feet) |(feet) | (cfS) ||year (feet) | (feety | (cf9)
1897 - 27.5 - 1946 Mar, 24, 1946 13.4 2,320
1947 Apr. 12, 1947 e13.9 2,450
1933 Mar, 13, 1933 -0.9 | -0.6 75 1948 Apr. 11, 1948 5.0 729
1934 Apr. 4, 1934 -2.3 | -1.2 - 1949 Apr. 3, 1949 5.91-1.5 650
Apr. 7, 1934 -2,.9 -.4 15 1350 Apr., 3, 1950 16,6 | -3.3 2,300
1935 Mar, 16, 1935 s.2 | -2,8 513
1951 Apr. 6, 1951 12,2 | -.8 1,890
1936 Mar, 22, 1936 3.0 { -1.0 415 1952 Apr. 12, 1952 20,9 | -.3 5,400
1937 Apr. 9, 1937 3.7 540 1953 Mar, 23, 1953 4.62] -1,32 390
1938 Mar, 17, 1938 2.3 318 May 29, 1953 b14,45 - 2,500
1939 Mar, 25, 1939 10,2 | ~1.1}] 1,350 June 16, 1953 5.22 685
1940 Apr. 8, 1940 3.5 -.3 300 June 27, 1953 4,80 627
. 1954 June 15, 1954 3.14 342
1941 June 11, 1941 4,2 608 July 2, 1954 5,93 800
1942 June 10, 1942 4.1 579 1985 Apr, 1, 1955 5.76] -1.7 €550
1943 Apr. 2, 1943 21.3 5,500
1944 July 7, 1944 6.9 956
1945 Mar. 19, 1945 15.3 2,840

a0ccurred on following day.
zOccurred at different time than peak discharge.
About.

. (5) Red River of the North at Fargo, N, Dak.
(Published as "Red River at Moorhead, Minn." in 1901)

Location,.--lat 46°52'10", long 96°47'00", in NEi sec. 7, T. 139 N,, R, 48 W., on left bank just
upstream from Island Park Dam in Fargo, 10 miles south of (24 miles upstream from) mouth of
Sheyenne River, and at mile 452,1.

Drainage area,--6,800 sq mi, approximately, of which 670 sq ml 1s probably noncontributing.

Gage,.--Nonrecording gage. Prior to Sept. 1, 1914, at site half a mile downstream and at datum
6.55 £t lower. Sept. 1, 1914, to July 31, 1928, at present site and at datum 3.70 ft higher,
Datum of present gage 1s 867.4 ft above mean sea level, datum of 1929, Gage helghts for
period Sept. 1, 1914, to July 31, 1928, adjusted to present datum.

Stage-discharge relation,--Defined by current-meter measurements below 16,200 cfs; subject to
changes owing to shifting channel or control, changing slope, and ice effect., These changes
were poorly defined for some years,

Bankfull stage.--12 ft, present site and datum.

Historical data,--Maximum stage known, 40.1 ft Apr. 7, 1897, site and datum then in use, dis-
charge of 25,000 cfs computed on basis of recent measurements using open-water conditions,
Flood of Apr. 11, 1882, reached a stage of 37.8 ft, discharge of 20,000 cfs computed on basis
of recent measurements using open-water conditions,

Remarks,--Gage heights are based on graphs drawn through once or twice-dally gage readings
except for the years 1902, 1903, and 1904, when only once-daily gage helghts were avallable,
Flow regulated by several powerplants and numerous controlled lakes and ponds, of which
Lake Traverse (the largest) has 137,000 acre-ft capacity available for flood control, Only
annual peaks are shown,
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(S5) Red River of the North at Fargo, N, Dak.--Continued

Peak stages and discharges

37

Gage Ice . Gage Ice .
Water Date height | effect Discharge| [Water Date height | effect Discharge
year (feet) |(feety | (cf8) || year (feet) | (teety | (cfs)
1882 - 37.8 20,000 1926 Mar. 24, 1926 8.0 1,600
1927 Mar. 19, 1927 9.1 2,650
1897 Apr. 7, 1897 40.1 25,000 1928 Mar. 28, 1928 13.3 -2,0 3,840
1929| Mar, 20,21, 1929 12.8 4,440
1902 May 23, 1902 10.5 1,180 1930} Mar, 17,18, 1930 10.0 1,340
1903 Apr. 6, 1903 13.9 2,450
1904 Apr. 20, 1904 21.3 -1,7f 5,220 1931 Apr. 3, 1931 8.55 365
19085 May 17, 1905 18.4 4,250 1932 Apr. 11, 1832 9.45 875
1933 Apr. 5, 1933 9.04 605
1506 Apr. 9, 1306 15.5 3,050 1934 Apr. 10, 1934 8.55 323
1907 Mar. 31, 1907 29.8 -4,0 7,000 1935 Mar, 20, 1935 9.72 942
1908 June 13, 1908 14.7 2,600
1909 | Mar. 30,31, 1909 13.04| -2.1 - 1936 Apr. 14, 1936 9,90 1,050
May 30, 1909 12.5 1,780 1937 Apr. 12,13, 1937 10.17 1,390
1910 Mar. 19, 1910 23.2 =3.7 - 1938 May 2, 1938 10.02 1,350
Mar. 19 or 20, 1910 - 85,000 1939 Mar. 31, 1939 13,00 3,870
. 1940 Apr. 8, 1840 9.63 1,030
1911 Apr. 11, 1911 8.7 608
1912 May 14, 1912 10.6 1,100 1941 Apr. 3, 1941 10.10 1,390
1913 July 8, 1913 11.9 1,560 1942 June 11, 1942 12.27 3,380
1914 June 12, 1914 16.1 3,140 1943 Apr. 7, 1943 28,40 16,000
1915 July 3, 1915 9.73 3,130 1944 June 10, 1944 14.26 4,150
1945 Mar. 22, 1945 20,70 7,700
1916 Apr, 6, 1916 23.63) -3.5 -
July 11, 1916 21.04 7,740 1946 Mar, 27, 1946 17.13 5,970
1817 Apr. 3, 1917 17.8 =3.0 5,240 1947 Apr. 15, 1947 22,85 3,300
1918 Mar, 31, 1918 6.87 874 Apr, 15, 1947 22,93
1819 Apr. 6, 1919 6.5 680 1948 Apr. 10, 1948 512,45 3,390
1920 Mar. 268, 1820 17.2 6,200 1949 July 12, 1949 11.27 2,660
’ 1950 Apr, 7, 1950 520.88 7,800
1921 Apr., 6, 1921 8.4 1,970
1922 Apr. 11, 1922 14,7 5,200 1951 Apr, 11, 1951 520,73 8,010
1923 June 29, 1923 11.6 3,960 1952} Apr. 15,16, 1952 €28,79 16,300
1924 Apr. 30, 1924 6.2 530 1953 June 1, 1953 17.90 6,720
1925 June 21, 1925 7.0 940 June 1, 1953 18,05
1954 July 4, 1954 10,53 1,920
1955 Apr. 4, 1955 11.12 2,760
¢ About.

bOccurred at different time than peak discharge.
¢Occurred only on Apr. 16, 1952,

(6) Sheyenne River near Harvey, N, Dak,

Location,--lat 47°47'25", long 99°53'25", in SE4SWi sec. 21, T. 150 N., R. 72 W., on left bank
90 ft north of Harvey Water Works, 0.4 mile upstream from small tributary, and 2{ miles
northeast of Harvey.

Drainasge area.--535 8q mi, approximately, of which 364 sq mi 1s probably noncontributing.

Prior to June 11, 1946, at site 3 miles upstream and at altitude
1,541 £t (from topographic map),
datum of 1929.

Stage-discharge relatlon.--Defined by current-meter measurements.

Bankfull stage.--5 ft.

Historical data,--High water of March, 1943, reached a stage of 3,2 ft, site and datum 1n use
prior to June 11, 1946; discharge of 580 cfs computed on basis of later measurements using

Gage.--Nonrecording gage.

open-water conditlons,

Remarks.--Only annual peaks are shown.

Datum of present gage 1s 1,520,10 ft above mean sea level,
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. (6) Sheyenne River near Harvey, N. Dak,--Continued
Peak stages and discharges
Gage Ice . Gage Iece | .

Water Date height |effact stcl:arge Water Date height | effect |Pischarge
year (feet) |(feet) (cts) year (feet) | (feet) (cfs)
1943 March 1943 3.2 580 1951 Apr, 6, 1851 5.95 | -0.60 -

Apr. 7, 1851 5.85 - .40 340
1946 Mar, 21, 1946 2.26 132 1952 Apr, 3, 1952 5.30 ~-.23 -
1947 Mar. 23, 1947 5.44 | -0.57 200 Apr, 7, 1952 5.23 258
1948 Apr, 18, 1948 6,45 1,220 1953 June 30, 1953 3.60 60 .
1949 Apr. 7, 1949 6,20 846 1954 June 17, 1954 5.57 351
1850 Apr. 17, 1850 6.95 -.40 - 1955 Mar, 31, 1955 4,76 -.33 120

Apr. 18, 1950 8.62 1,430

(7) Sheyenne River at Sheyenne, N, Dak,

Location,--Lat 47°50'20", long 939°07'03", in NE{SE{ sec. 5, T. 150 N., R. 66 W,, at recreation-
pond dam, 1 mile north of Sheyenne.

Drainage area,--1,730 sq mi, approximately, of which 1,230 sq ml 1s probably noncontributing.

Gage .--Nonrecording gage. April 1929 to July 1932, at present site and at different datum,
February 1933 to June 1933, at site 300 ft downstream at different datum. Datum of present
gage 1s 1,412.,54 ft above mean sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
shifting channel, ice effect, aquatic growth, and wind actlon in pool above control,

Bankfull stage.--7 ft.

Historical data,--Flood in 1919 reached a stage about 3 ft higher than that of April 1948,

Remarks,--Only annual peaks are shown.

. Peak stages and discharges
4
Gage Ice . Gage Ice .

Water Date height |effact Discharge| {Water Date height | effect Discharge
year (feet) |(feet) (cts) year (feet) | (feet)| (cfs)
.1830 Feb. 24, 1930 8,79 | -0.3 990 1944 Sept. 1, 1944 4.94 537
: 1945 Mar. 14, 1945 5.70 932

1931 Apr. 9, 1931 2.81 58
1946 Mar, 21, 1946 5.88 1,120
1933 Mar, 2, 1933 6.08 | -1,30 296 1947 Mar, 25, 1947 6.22 | -1.,01 750
1948 Apr., 18,19, 1948 8.51 3,840
1940 Apr., 16, 1940 3,92 63 1949 Apr., 9, 1949 7.15 2,080
1950 Apr. 18, 1950 8.31 3,940
1941 Apr. 3, 1941 5.76 847
1942 Apr. 5, 1942 6.38 1,140 1951 Apr., 9, 1951 6.25 ~,53 1,420
1943 Mar. 27, 1943 7.22 -,80f 1,150

(8) Sheyenne River near Warwick, N, Dak,

Locatlon.--Lat 47°48'20", long 98°42'57", on south quarter of line between secs. 15 and 16,

7. 150 N,, R. 63 W,, on left bank on downstream side of bridge on county road, 3.3 milles

south of Warwick, -
Drainage area.--2,070 sq mi, approximately, of which 1,410 sq mi is probably noncontributing.
Gage,--Recording gage and rubble masonry control, Altltude of gage 1s 1,370 £t (by barometer).
Stage-discharge relation,--Defined by current-meter measurements below 3,480 efs,
Bankfull stage.--6 ft.
Remarks.--Base for partial-duration series, 200 cfs.
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(8) Sheyenne River near Warwick, N. Dak.--Continued

Peak stages and discharges

Gage Water Gage Discha
Water Discharge a X ischarge
Date height a Date height
year (feet) (cfs) year (feet) (c1s)
1950 Apr. 17, 1950 7.45 3,800 1953 July 3, 1953 3,08 204
May 14, 1950 5,66 1,650 1954 Feb, 28, 1954 3,07 213
May 22, 1950 5.63 1,630 June 19, 1954 4.38 878
July 3, 1954 3.68 490
1951 Apr. 11, 1951 5.01 1,240 1955 Apr, 3, 1955 5,04 1,330
1952 Apr. 8, 1952 4,17 737

(9) Sheyenne River near Cooperstown, N, Dak,

Location.--lat 47°26!, long 98°02', in NE4SEL sec. 27, T. 146 N,, R, 58 W,, on right bank 150
ft downstream from county bridge and 5 miles east of Cooperstown.

Drainage area.--6,750 sq mi, approximately, of which 5,490 sq mi 1s probably noncontributing,

Gage.--Nonrecording gage March 1945 to Aug. 2, 1950; recording gage thereafter. Datum of gage
1s 1,271.04 ft above mean sea level, datum of 1929 (Corps of Engineers bench mark).

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage,--14 ft,

Remarks,--Base for partial-duration series, 200 cfs.

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height | effect stc;\arge Water Date height | effect Disc;xarge
year (teet) |(feety | (cT8) || year (teet) |(teety| (cfS)
1945 sMar, 20, 1945 #10.5 41,000 1951 Apr, 6, 1951 11,.46/-0.80 926
Apr, 19, 1951 11,05 989
1946 Mar. 24, 1946 11,70/ -1.05 - 1952 Apr, 14, 1952 13,02 -.70f 1,240
Apr. 2, 1946 10,68 964 July 3, 1952 6.64 289
July 28, 1946 7.05 382 July 21, 1952 5.83 226
1947 Apr. 8, 1947 13.89|-2.,18{ 1,150 1953 June 22, 1953. 5.95 240
June 5, 1947 6.00 236 July 3, 1953 6.22 271
1948 Apr. 23, 1948 18,10 5,600 1954 Feb., 20, 1954 6.43] -.83 -
1949 Apr. 17, 1949 15,95 2,290 Mar, 7, 1954 6.66] -.95 210
June 1, 1949 6.80 338 June 26, 1954 9,32 682
1950 Mar. 28, 1950 9.32]-3,10 251 July 9, 1954 7.38 389
Apr, 17, 1850 18.69 7,830 1955 Apr, 11, 1955 11.42 1,060
May 9, 10, 1850 17.03 3,460 June 7, 1955 6.92 346
June 16, 1950 6.85 352
June 25, 1950 7.38 430
$About.

(10) Sheyenne River below Baldhill Dam, N, Dak.

Location.--Lat 47°01'50", long 98°05'00", in NWi sec, 18, T. 141 N., R. 58 W,, on right bank 600
ft downstream from Baldhill Dam, 8 miles northwest of Valley City, and at mile 270,5,

Drainage area,--7,880 sq mi, approximately, of which 5,980 sq mi is probably noncontributing.

Gage,--Recording gage. Datum of gage 1s 1,200,00 ft above mean sea level, datum of 1929.

Stage-discharge relation,--Deflned by current-meter measurements; subject to changes owing to
channel shifting and control changes,

Remarks,--Regulated by Lake Ashtabula since 1949 (usable capacity at normal pool elevation,

63,100 acre-ft; capacity at maximum pool elevation, 116,500 acre-ft)., Annual peaks only are
shown,

Peak stages and discharges

Water Gage Discharge || Water Gage Discharge
Date height Date height
ar ear

e (teet) (cfs) year | {feet) (cts)

1948 Apr., 27 or 28,1944 - 4,600 1952 Aug., 29,30, 1952 - €400

1950 May 23, 1950 32.62 3,150 1953 July 16, 1953 29,41 1,900
1954 Mar, 11, 1954 28,28 1,270

1951 Apr, 19, 1951 28,00 1,270 1955 Apr, 13, 1955 28.86 1,640

.®About,
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. (11) Sheyenne River at Valley City, N, Dak,

Location.--Lat 46°54150", long 98°00'30", in SE4NWL sec. 28, T. 140 N., R. 58 W., on left bank
100 ft downstream from College Dam in Valley City, 13 miles downstream from Baldhill Dam,
and at mile 253.0,

Drainage area,--8,180 sq mi, approximately, of which 6,110 sq mi is probably noncontributing.
Gage,--Nonrecording gage March to August 1919 at site half a mile upstream at different datum,
March to Oct. 13, 1938, at present site and datum; recording gage thereafter, Datum of

present gage is 1,199.91 ft above mean sea level, datum of 1929 (levels by Corps of Engineers)

Stage-discharge relation--Defined by current-meter measurements,

Bankfull stage.--12 ft.

Historical data.--Flood of April 1882 reached a stage of 20,0 ft as determined by Corps of
Engineers, and flood of April 1897 reached a stage of 15,5 ft.

Remarks,--Flow regulated by Lake Ashtabula since August 1949 (usable capacity at normal pool
elevation, 69,100 acre-ft; capacity at maximum pool elevation, 116,500 acre-ft), Base for
partial-duration series, 200 c¢fs. Only annual peaks are shown 13919, 1938, and 1950-55,

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |effect Discharge| (Water Date height | effect Disc:;arge
year (feet) ](feet) (cts) year (feet) | (teety | (cfs)
1919 Apr. 18, 1919 14.9 2,750 1944 June 2, 1944 4,50 389
July 17, 1944 3,92 264
1938 Mar, 29, 1938 3,90 244 Aug. 25, 1944 4,00 290
1939 Mar, 20, 1939 4,55| -0,70 236 Aug., 30, 1944 4,13 326
Mar, 27, 1939 4,75 -.82 250 Sept,10, 1944 3.83 234
Apr, 6, 1939 4,34 342 1945 Mar, 24, 1945 7.06 1,020
1940 Apr. 8, 1940 5.14f -.09 525
Apr. 18, 1940 4,02 267 1946 Mar., 26, 1946 7.56 1,160
' July 31, 1946 4,06 288
1941 Apr., 19, 1941 9.10 1,590 1947 Mar. 23, 1947 6.51(-0.40 850
: May 28, 1941 4.40 378 Apr, 11, 1947 10,19 1,910
Sept. 4, 1941 4,22 336 June 7, 1947 3.93 253
1942 | Apr, 17,18, 1942 7.72 1,190 1948 Apr. 28, 1948 17.51 4,580
. May 1, 1942° 4,60 400 1949 Mar., 8, 1949 4,95 478
May 27, 1942 4.21 317 Apr, 10, 1949 8,69 1,380
June 3, 1942 4,08 289 Apr. 21, 1949 10,90 2,120
June 6, 1942 4.91 452 June 3, 1949 4.27 334
Aug. 30, 1942 4.97 461 July 5, 1949 5.47 606
1943 Mar, 27, 31, July 8, 1949 5.63 838
Apr, 1, 2, 1943 - 1,800 July 28, 1949 6.88 973
May 4, 1943 4.02] . 276 1850 May 5, 1950 14.60 3,050
June 16, 1943 5,73 721
1951 Apr, 19, 1951 8.08 1,270
1952 Mar, 31, 1952 6.02 650
1953 July 17, 1953 8,11 1,230
1954 July 13, 1954 6.29 726
1955 Apr, 14, 1955 9.04 1,490

(12) Sheyenne River near Kindred, N, Dak,

Location.--Lat 46°37'35", long 97°00'05", in NEiNW} sec. 5, T, 136 N., R. 50 W., near center of
sganign ggw§stream side of Great Northern Railway bridge, 11 miles southeast of Kindred and
at mlie 68.1.

Drainage area.--9,150 sq mi, approximately, of which 6,180 sq mi 1s probably noncontributing.

Gage ,--Nonrecordi gage. Datum of gage 1s 929 ft above mean sea level (from Great Northern
Railway profile},

Stage-discharge relation.--Defined by current-meter measurements; subject to changes ow
chanpel shifting and ice effect. # subd nees owing to

Bankfull stage.--22 ft,

Remarks.--Regulated by Lake Ashtabula since 1949 (usable capacity at normal pool elevation,

63,000 acre-ft; capacity at maximum pool elevation, 116,500 acre-ft). Only annual peaks are
shown,
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(12) Sheyenne River near Kindred, N. Dak.--Continued

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |effect Dlsc;\arge Water Date height | effect |Pischarge
year : (feet) |(teety | (cts) || year (feet) | (feet) | (cf5)
1947 1951 Apr., 3, 1951 10,15 |-2.8 -
on May 5, 1951 7.70 1,010
1948 Spring 22,1 3,600 1952 Apr, 8, 1952 17.80 |-2.45 2,240
1953 July 3, 1953 6.44 679
1950 May 13, 14, 1950 20,5 3,210 1954 July 6, 1954 6,17 631
1955 Apr, 19, 1955 8,80 1,120

(13) Sheyenne River at West Fargo, N, Dak,
(Published as "at or near Haggart" 1902-7, 1919)

Location.~--Lat 46°53'20", long 96°54'55", in sec, 31, T. 140 N., R, 49 W., on left bank 80 ft
downstream from county highway bridge, 1 mile north of West Fargo, 3 miles upstream from
Maple River, and at mile 24.5,

Drainage area,--9,250 sq mi, approximately, of which 6,180 sq mi 1is probably noncontributing.

Gage.~-Nonrecording gage prior to June 28, 1933; recording gage thereafter. March 1902 to June
1907 and March to August 1919, at private bridge, three-quarters of a mile upstream at differ-
ent datum. Since September 1929, at present site and datum. Datum of present gage is 877,19
ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owlng to
channel changes, ice effect, backwater from tributary inflow below the station, possible
backwater from the Red River of the North, and changing slope.

Bankfull stage.--16 ft, .

Remarks,--Flow regulated by Lake Ashtabula since August 1949 (usable capacity at normal pool
elevation, 69,100 acre-ft; capacity at maximum pool elevation, 116,500 acre-ft). Records do
not include overbank discharge (about 500 cfs maximum in May 1950) which leaves Sheyenne River
in vicinity of Horace and flows into Red River of the North above Fargo during periods of high
runoff, Base for partial-duration series, 400 cfs, Only annual peaks are shown 1803-6, 1919,
1930-33, and 1950-55,

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |effact stcl{narge Water Date height | effect msc:mrge
year (feet) |(feety | (cfs) || year (feet) | (feet) | (cfs)
1903 Apr, 11, 1903 14.7 1,570 1943 Apr. 1, 1943 19,351-1.83 -
1904 Apr. 22, 1904 18.8 [-0.5 - Apr. 7-10, 1943 (a) 2,400
Apr. 25, May 2,1904| 18.4 1,950 June 5, 1943 10,95 1,040
1905 May 13, 1905 9.8 814 June 16, 1943 10.80 1,010
Aug. , 1943 7.30 471
1906 Apr, 16, 1906 11.7 1,080 1944 Apr. 18, 1944 7.11 400
May 22, 1944 10,10 861
1919 Apr. 28, 1919 16.8 2,220 June 9, 1944 7.61 467
1945 Mar. 22, 1945 13,38 1,380
1930 Mar, 25, 1930 15.,52]-2.5 -
Apr. 5, 1930 14,90f -.4 1,780 1946 Mar., 31, 1946 15.01 1,690
1947 Apr. 18, 1947 20,53 2,800
1931 Apr, 7, 1931 7.84 390 June 13, 1947 514.43 -
1932 Apr., 13, 1932 11,84 1,110 June 15, 1947 () 430
1933 Mar. 11, 1933 11.82}-2.20 680 1948 May 7, 1948 18.46 2,650
1934 Apr, 13, 1934 7.22 336 1949 Apr, 12, 1949 14.60 1,440
1935 Mar., 29, 1935 7.32| -.21 362 Apr. 29, 1949 16.19 1,980
1950 May 11, 1950 520,61 -
1936 Apr. 21, 1936 9.74 718 May 22, 1950 519,99 2,810
1937 Apr. 18, 1937 7.40 485
1938 Mar, 27, 1938 5.50 249 1951 Apr. 5, 1951 13,25} -.94 1,020
1939 Mar, 28, 1939 9.96}1-2.10 - 1952 Apr. 9, 1952 620,50 -
_ Apr., 3, 4, 1939 {(a) 600 Apr, 12, 1952 520,28 2,510
1940 Apr. 18, 1940 7.88 555 |] 1953 June 17, 1953 (b) 1,300
June 20, 1953 518,83 -
1941 Apr., 26, 1941 12.72 1,340 || 1954 July 7, 1954 9.11 565
June 11, 1941 7.06 428 || 1955 Apr. 21, 1955 11.68 1,110
1942 Apr. 27, 1942 11.02 1,040
June 9, 1942 7.58 513

oNofgeftned peak gage height; peak discharge occurred at time of changing stage and decreasing
ice effect.
¢ Backwater from tributary inflow below station.
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(14) Maple River at Mapleton, N. Dak.

Location.--lat 46°53'20", long 97°03'20", in NEINE sec. 1, T. 139 N,, R, 51 W., near center of
downstream side of county highway bridge in Mapleton, 10.5 miles upstream from mouth,

Drainage area.--1,480 sq mi, approximately, of which 130 sq mi is probably noncontributing.

Gage.--Nonrecording gage. Datum of gage is 886.7 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to
channel shifts, movement of rocks on control, and ice effect,

Bankfull stage.--14 ft.

Remarks,--Only annual peaks are shown,

Peak stages and discharges

Gage Ice , . Gage Ice .

Water Date height | effact | Discharge| Water Date height | effect | Pischarge
year (feet) |(feety | (cfs) | year (feet) | (feety| (cfs)
1944 Apr. 8, 1944 8.16 177 || 1951] Apr. 4, 1951 14.15|-3,85 -
1945 Apr. 12, 1945 8.59 373 Apr. 7, 1851 12.5 |-2.1 750

1952{ Apr. 6, 1952 18,91 -.77 -
1946 Mar. 21, 1946 . | 13.15|-3.40 551 Apr. 6, 1952 18.90| -.69| 3,850
2947 Apr. 14, 1947 18.04 3,880 || 1953| June 17, 1953 18.62 1,840
1948 Apr. 7, 1948 17.28|-3.56| 1,500 ||1954| Mar. 21, 195% 8.62| -.77 200
1949 Apr. 3, 1949 14.75|-3.76 850 || 1955| Apr. 2z, 1955 12.4 |-3.6 500
1950 Apr. 2, 1950 17.73{-2.58] 1,980

(15) Rush River at Amenia, N, Dak.

Location.--Lat 47°00'40", long 97°13'10", on line between secs. 23 and 24, T, 141 N,, R, 52 W,,
near center of span on upstream side of bridge on State Highway 18, 0.4 mile north of Amenia,

rainage area.--107 s8q mi,
Gage.--Nonrecording gage. Prior to Oct. 7, 1947, at site 150 ft downstream at same datum,
Datum of gage 18 about 943 ft above mean sea level, datum of 1929 (from railroad profile).
Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
channel shifting and 1ice effect,
Bankfull stage.--8 ft,
Remarks.--Only annual peaks are shown.

Peak stages and discharges

Gage Ice . Gage Ice .

Water Date height |effact | Discharge||Water Date height | effect | Discharge
year (teet) |(feet) | (cfs) || year (teet) | (feety | (cfs)
1947 Apr., 14, 1847 8,90 1,230 1951 Mar, 27, 1951 9.0 -4,9 -
1948 Apr. 8, 1948 10,20 | -6.,95 - Mar. 28, 1951 8.60 | -2,01 368

Apr. 11, 1948 8,04 ~-.29 590 1852 Apr, 1, 1952 9.7 -1,9 600
1949 Mar, 29, 1849 9.63 | -7.6 - 1953 June 16, 1953 8.63 1,050

Mar., 31, 1949 7.5 ~.7 400 1954 Feb, 25, 1954 6.51 | -4.7 -
1950 Mar., 27, 1950 10,96 | -8.7 - Apr, 6, 1954 4.9 120

Apr. 7, 1950 8.62 -.78 620 1855 Mar, 31, 1955 9.0 -3.9 200

(18) Buffalo River near Dilworth, Minn.

Location.-~-Lat 46°57'40", long 96°39'40", in SE{SW sec. 6, T. 140 N,, R. 47 W., on left bank
41 miles southeast of Kragnes, 64 mlles northeast of Dilworth, and 9 miles downstream from
South Branch,

Drainage area,--1,040 sq mi, approximately.

Gage.--Nonrecordi gage March 1931 to Apr. S5, 1937; recording gage thereafter. Altitude of
gage 1s 870 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 4,000 cfs,

Bankfull stage .--12.5 ft,

.Remarks.-—Base for partial-duration series, 300 cfs., Only annual peaks are shown for 1931-36.
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Peak stages and discharges
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Gage Ice . Gage Ice .
Water Date height |effact D‘sc:‘“ge Water Date height | effect |Discharge
year (feet) |(festy | (cfs) || year (teet) | (feety | (cfS)
1931 Apr. 5, 1931 3.92 | -1.5 R 1946]  Mar. 21, 1946 17.61] -3.30] -
Apr. 10, 1931 2.50| -.03 46 Mar. 22, 1946 17.05| -1.14] 1,670
1932 Apr. 12, 1932 8.83 | -2.0 313 July 9, 1946 8.73 484
1933 Apr. 3, 1933 9.02 | -2.8 270 || 1947]  apr. 13, 1947 20.26 3,360
1934 Apr. 10, 1934 9.02 | -1.4 376 June 16, 1947 9.21 529
1935 Mar. 21, 1935 9.09 | -2.3 311 || 1948] Apr. 8, 1948 14.44 1,320
1949] Apr. 8, 1949 11.17| -1.09] 800
1936 Apr. 16, 1936 |14.59 1,460 || 1950| Apr. 7. 1950 18.68| -.60| e2,600
1937 Apr. 14, 1937 9.00 | -2.22 388 May 10, 1950 15.22 1,610
May 3, 1937 6.10 322 May 20, 1950 12.01 936
1938 Mar. 22, 1938 9.22 | -2.4 392
May 5, 1938 8.78 548 {| 1951] Apr.. 7, 1951 17.47 82,230
1939 Mar. 29, 1939 |15.77 | -1.70| 1,350 June 7, 1951 7.16 346
1940 Apr. 7, 1940 |10.29 |-1.96 513 || 1952| Apr. 10, 1952 21,24 4,310
July 6, 1952 10,47 716
1941 Apr. 4, 1941 |12.70 | -1.86 787 July 24, 1952 12.00 935
1942 May 6, 1942 |10.94 767 Aug. 7, 1952 7.12 342
June 3, 1942 7.39 398 Aug. 18, 1952 7.12 342
Rug. 30, 1942 6.30 300 || 1953] Mar. 30, 1953 12.05| -.18] 787
1943 Apr. 2, 1943 |22.60 4,530 Apr. 13, 1953 8.60 418
May 30, 1943 7.33 374 May 25, 1953 8.22 384
June 7, 1943 |10.89 712 June 2, 1953 17.18 1,990
July 3, 1943 9.95 603 June 20, 1953 18.43 2,430
Rug. 10, 1943 6.36 303 Aug. 12, 1953 8.02 366
1944 Apr. 12, 1944 [10.10] -.90 531 || 1954] Apr. 12, 1954 11.54 686
May 13, 1944 7.67 402 May 5, 1954 8.71] -.08| 422
June 9, 1944 9.18 529 || 1955 Apr. 4, 1955 14.85 1,260
July 18, 1944 |12.33 923 July 17, 1955 13.32 1,010
fug. 20, 1944 {12.81 1,000 Aug. 10, 1955 13.27 1,040
Sept. 6, 1944 |12.80 998
1945 Mar. 20, 1945 |19.38 | -.68{ 2,660
Apr. 25, 1945 11.11 740

6Mean daily discharge.
bPartly estimated,

Location.--Lat 47°21'10", long 96°50'50",

(17) Red River of the North at Halstad, Minn.

on line between secs. 24 and 25, T, 145 N,, R, 49 W.,

on downstream side of highway bridge half a mile west of Halstad, 2& miles downstream from
W1ld Rice River, and at mile 375.2,
Drainage area,--21,500 sq ml, approximately, of which 6,900 sq mi 1s probably noncontributing.

Gage.-~Nonrecording gage.

Datum of gage 1s 826.65 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to
channel shifting, ice effect, and changing slope.
Bankfull stage.-~-26 ft,
Historical data.--Flood of 1897 reached a stage about 4% ft higher than that of Apr. 17, 1947,
Remarks,--Some regulation by many controlled lakes and reservolrs on tributaries,
peaks are shown,

Peak stages and discharges

Only annual

Gage Ice . : Gage Ice
Water Date height |effact | DischargejWater Date height | effect Disc:‘a"ﬂe
year (feet) [(feet) | (cf®) ||year (feet) | (feet) | (°f9)
1897 - 38,5 - 19468| Mar, 29,30, 1946 19.5 10,000
1947 Apr. 16, 1947 434,00 24,500
1936 Apr, 15, 1936 16.33 7,670 1948 Apr. 10, 1948 - 16,000
1937 Apr. 15, 1937 9.39|-0.69 2,660 Apr. 13, 1948 26,78 -
1949 Apr. 7, 1949 16.53 7,710
1942 May 1942 - 12.86 5,060 1950 Apr, 11, 1950 32,000 (e¢) -
1943 Apr. 11, 1943 31,31 21,800 May 11,12, 1950 - 18,700
1944 July 13, 1944 15.79 7,200
1945 Mar, 23,24, 1945 23,6 13,300
eAbout.
bOccurred on following day.
¢Unknown.
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. (17) Red River of the North at Halstad, Minn,--Continued
Peak stages and discharges
Gage Ice . Gage Ice .

Water Date height | effect Dlsc:mrge Water Date height | effect Discharge
year (feet) |(teet) (cts) year (feet) | (feet) (cfs)
1951 Apr. 10, 1951 22,43 12,900 1954 Apr, 13, 1954 11.4 4,660
1952 Apr. 18, 1952 29,78 20,700 1955 Apr. 6, 1955 19.29 -3.7 7,200
1953 June 22, 1953 22,78 13,600

(18) Goose River near Portland, N. Dak,

Location.~--Lat 47°33', long 97°28', on line between secs. 12 and 13, T. 147 N., R. 54 W., on
upstream side of highway bridge, 1% miles downstream from Beaver Creek and 63 miles northwest
or Portland,

Drainage area.--531 sq mi, approximately, of which 134 8q ml 1s probably noncontributing.

Gage.--Nonrecording gage. Datum of gage is 978,76 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements below 6,700 c¢fas and extended to
8,100 cfs on the basis of a contracted-opening measurement; subject to changes owing to
channel shifting and ice effect.

Bankfull stage.--18 ft,

Remarks,--Only annual peaks are shown.

Peak stages and discharges

Gage | Ice Gage | Ice | .

Water Date height |effect | DiBcharge| Water Date height | eftect | Discharge
year (feet) [(teet) | (cf8) || year (feet) |(teet) [ (cfS)
1940 Apr. 16, 1940 7.88 487 || 1948] Apr. 21, 1948 21.30 4,700

1949 Apr. 7, 1949 13.60]-0.47 1,200

‘ 1941 |  Apr. 9, 1941 12,59 1,130 || 1950{ Apr. 18, 1950 22,98 -

1942 ppr. 5, 1942 |11.51 | -0.91 850 May 9, 1950 |°©22.98 8,090
1943 Mar. 26, 1943 |14.90|-1.8| 1,200
1944 Apr. 10, 1944 5.10 169 || 1951| Mar. 30, 1951 12.5 |-2.94 650
1945 Mar, 15, 1945 6.70 340 || 1952 Apr., 3, 1952 11.45{-1.42 600

1953 July 4, 1953 7.77 367
1946 Mer. 20, 1946 9.14 | -.01 530 || 1954] Feb, 25, 1954 5.15(-1.8 -
1947 Mar. 28, 1947 87.84 b260 June 15, 1954 4.28 58

1955|  Mar. 31, 1955 10.8 |- .8 600

eQccurred three days earlier.
btMean daily discharge.
¢Occurred at different time than peak discharge.

(19) Goose River at Hillsboro, N. Dak.

Location,--Lat 47°24'20", long 97°03'40", in NW} sec, S, T. 145 N., R. 50 W,, on left bank 50 ft
upstream from Foogman Dam in Hillsboro and 22 miles upstream from mouth,

Drainage area,--1,220 sq mi, approximately, of which 130 sq mi 18 probably noncontributing.

Gage .--Nonrecording gage March 1931 to Sept. 25, 1941; recording gage thereafter, Mar. 17,
1931, to Mar, 20, 1935, at site 1,000 ft downstream and Mar. 21, 1935, to Mar, 28, 1940, at
site 800 It downstream at datum 11.45 ft lower., Datum of present gage 1s 879,52 ft above
mean sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
channel shifting, changing slopes and ice effect.

Bankfull stage.--7 ft.

Remarks.--Base for partial-duration series, 200 cfs, Only annual peaks are shown prior to
Oct. 1, 1941,
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(19) Goose River at Hillsboro, N. Dak.--Continued
Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |effact D‘s":“"ge Water Date height | effect D‘“z‘“ge
year (feet) |(feet) (cts) year (teet) | (teety| (cf8)
1882 April 1882 - 26,700 1943 Mar, 29, 1943 8.84 3,480
June 18, 1943 .96 220
1897 April 1897 - 45,700 1944 Apr. 10,11, 1944 1.11 304
. Aug. 10, 1944 .96 230
1904 April 1904 - 25,300 1945 Mar, 17, 1945 1,09 293
1916 April 1916 ~ 4¢,700 1946 Mar, 22, 1948 3,22|-0.83 1,300
1947 Mar., 26, 1947 1.88] -,20 680
1931 Apr. 7, 1931 4.20 | -1.08 100 Apr. 13, 1947 5.30F1,.61 1,700
1932 Mar. 3, 1932 15.14 | -4.04 959 1948 Apr, 16, 1948 10,63 4,180
1933 March 1933 10.4 «5,1 8300 1949 Apr. 8, 1949 3.38 1,640
June 4, 1949 1,94 863
1935 June 14, 15, 1935 8.45 697 1950 Mar, 28, 1950 1.48{ -.20 440
Apr. 10, 1950 9,79] -5,36 2,100
1936 Apr, 16, 1936 13,06 1,660 Apr, 19, 1850 €14,94 9,420
1937 Apr, 15, 1937 3.57 ~.15 46 May 10, 1950 €14,64 8,520
1938 Mar, 15, 1938 4.44 -.19 104
1939 Mar. 26, 1939 11.0 -3.3 564 1951 Mar, 31, 1951 3.48[ -1,34 1,130
1940 Apr. 17, 1940 1,66 710 1952 Apr, 4, 1852 3.33] -.68 1,300
July 5, 1952 1,76 649
1941 Apr., 11, 1941 2.26 1,320 1953 June 15, 1953 1,08 261
1942 Apr. 6, 1842 2.27 1,140 July 6, 1953 1,36 408
May 3, 1942 1.02 233 1954 June 15, 1954 .99 231
1955 Apr. 3, 1855 2.44 1,220

oDetermined by Corps of Engineers,
bAbout.
cOccurred at different time than peak discharge.

(20) Sand H1l1l River at Climax, Minn,

Location.--Lat 47°36'10", long 96°47'40", in SE4SE{ sec. 29, T. 148 N,, R. 48 W,, near center of
span on upstream side of highway bridge, 1 mile southeast of Climax and 4 miles upstream
from mouth,

Drainage area,--405 sq mi,

Gage,--Nonrecording gage., Datum of gage is 833,69 ft above mean sea level, adjustment of 1912
{levels by Corps of Engineers).

Stage-discharge relation.--Fairly well defined.

Bankfull stage.--6.5 f't.

Remarks,-~Only annual peaks are shown,

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |ettect | Discharge| (Water Date height | eftect | Discharge
year (teet) |(teet) | (cfS) || year (feet) |(feety | (cf®)
1943 Apr. 7, 1943 10.48 941 ||1943| June 1, 1949 10.4 990
1944 Apr. 12, 1944 5.45|-1.45 - 1950| Apr. 22, 1950 16.31 3,040
Aug, 18, 1944 | 4.73 226
1945 Apr. 11, 1945 9.18 767 ||1951| Apr. 11, 1951 11,90]-1,32| 1,250
1952 | Apr. 12, 1952 9.52|-1.89 544
1946 Mar, 27, 1946 - 675
1947 Apr. 19, 1947 13,28 1,840 ||1954| Apr. 13, 1954 7.52|-1.20 -
1948 Apr. 13, 1948 13.67| -.87 - June 15, 1954 7.36 489
Apr. 14, 1948 13.88| -.70| 1,640 ||1955| Apr. 8, 1955 10,35 |-1.20 842
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.o (21) Red River of the North at Grand Forks, N. Dak.

cation.--Lat 47°56'26", long 97°02'47", in SEINE¢ sec. 33, T. 152 N., R. 50 W., on left bank
500 ft downstream from dam at Riverside Park, in Grand Forks, 2 miles downstream from Red
Lake River and at mile 296.0.

Drainage area.--30,100 sq mi, approximately, of which 7,000 sq mi is probably noncontributing.

Gage.--Nonrecording gage prior to Nov. 3, 1933; recording gage thereafter. 1882-1892, in
general vicinity of site of Northern Pacific Rallway bridge, 14 miles upstream (history
not available, datum apparently the same as following gage). 1892 to Oct., 15, 1926, on
Northern Pacific Railway bridge, at datum about 5% ft higher than present datum, but
published referred to datum only half a foot higher than present datum, Oct. 16, 1926, to
Nov, 2, 1933, in vicinity of present gage, at datum 5 ft higher than present datum but
published at present datum, Datum of present gage 18 778.35 ft above mean sea level, datum
of 1929. Gage heights given herein adjusted to present site and datum,

Stage-discharge relation,--Defined by current-meter measuremente below 54,000 cfs; subject to
changes owing to changing slope, channel shifts, and ice effect. As a result, the maximum
discharge 1s poorly defined for some years.

Bankfull stage.--28 ft.

Remarks,--Flow regulated by many lakes and reservoirs on tributaries. Base for partial-
duration series, 4,500 c¢fs. Only snnual peaks are shown prior to Oect. 1, 1933,

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |eftect | Discharge|{Water Date height | effect [Discharge
year (feet) |(feer) | (cf8) || year (feet) |(feet) | (cfs)
1882 |  Apr. 18, 1882 | 48.0 68,800 || 1916] Apr. 17, 1916 | 41.0 [-6.0| -
1865 |  Apr. 26, 1883 | 42.2 38,600 Apr. 23, 1916 | 37.7 29,000
1884 | Apr. 16, 1884 | 31.1 20,600 || 1917| Apr. 8, 1917 | 33.9 |[-3.0 | 21,600
1885 | Apr, 17, 1885 | 23.1 13,040 || 1918 Mar. 28, 1918 | 11.3 4,480
« || 1919  July 8, 1919 | 23.2 13,600
1886 | May 3, 4, 1886 | 20.6 10,800 } 1920/  Mar. 29, 1920 | 41,0 |-3.0| -
1887 |  Apr. 15, 1887 | 16.3 7,300 Mar. 31, 1920 | 39.8 |-1.0 | 30,300
1888 | Apr. 19, 1888 | 29.5 19,000
1889 | Apr. 1,2, 1889 | 12.0 | -1.5{ 3,000 || 1922] Apr. 10, 1521 | 20.9 11,500
1890 |  Apr. 15, 1890 | 10.6 3,470 || 1922| Apr. 11, 1922 | 28.72 19,000
1923| Apr. 21, 1923 | 26.60{-1,0 [ -
91 | apr. 13, 1891 | 17.7| -2.7| 6,000 Apr. 22, 1923 | 26.15 16,200
92 | Apr. 17, 1892 | 33.4 23,000 || 1924| May 2, 1924 8.2 2,530
1893 |  Apr. 24, 1893 | 45.5 53,300 || 1925| June 12, 1925 | 19.0 9,690
1894 |  Apr. 24, 189¢ | 26.9 16,450
1895 |  Apr. 6, 1895 9.9 | -2.9| 2,000 || 1926 Mar. 28, 1926 | 18.1 [-1.6 | 7,720
1927 Mar. 21, 1927 | 21.7 |-3.0 [ °
1896 | May 30, 1896 | 32.0 21,600 Apr. 13, 1927 | 20.0 10,600
1897 | Apr. 10, 1897 | 50.2 80,000 || 1928 Apr. 2, 1928 | 21.8 12,200
1898 |  Apr. 14, 1898 | 15.0 | -3.0| 4,500 || 1928| Mar. 23, 1929 | 28.3 |-1.5| :
1899 | Apr. 17, 1899 | 20.9 [ -3.0| 9,000 Mar. 24, 1929 | 268.0 [-1.0 | 17,100
1900 |  Apr. 10, 1900 | 13.2 | -2.0| 4,000 | 1930] Apr. 7, 1930 | 18.9 9,610
1901 | Apr. 7, 1801 26.3 | -2.3| 14,000 || 1931] Apr. 10, 1931 6.48 1,630
1902 | Mar. 30, 1902 | 26,0 [ -2.0 15,000 || 1932 Apr. 10, 1932 | 22.07|-2.25| 10,400
1903 |  Apr. 11, 1903 | 28.0 18,800 || 1933|  Apr. 3, 1933 | 15.18|-3.77| 4,380
1904 | Apr. 27, 1904 | 40.65 33,000 || 1934 Apr, 12, 193¢ | 10.02 3,210
1905 | May 16, 1905 | 26.11 16,800 (| 1935| Mar, 29, 1935 | 13.07(-4.2 | 2,920
1906 | Apr. 18, 1906 | 36.0 27,600 || 1936| Apr. 18, 1936 |e25.0 14,500
1907 | Apr. 7, 1907 | 39.95 30,400 || 1937| May 4, 1937 | 11.57 4,180
1908 | Apr. 11, 1908 | 32.8 20,500 || 1938| May 12, 1938 |b15.49 6,660
1909 | July 30, 1909 | 18.8 9,260 || 1939| Apr. 6,7, 1939 | 20.13|-4.5 | 6,720
1910 | Mar, 22, 1510 | 30.7 18,500 || 1940| Apr. 18, 1960 | 21.8 |-1.9 | 10,000
1911 | Junme 12, 1911 | 10.7 3,520 || 1941| Apr. 10-12, 1941 |°27.86 13,400
1912 | Apr. 8,9, 1912 | 12.73 4,730 June 15, 1941 | 19,90 8,700
1913 | Apr. 8, 1913 | 26.7 17,200 || 1942| Apr. 5-5, 1942 |d424,10 11,000
914 | June 16, 1914 | 17.5 8,240 May 5, 1942 (621,31 10,800
915 | July 3, 1915 | 30.8 21,500 June 15, 1942 | 13,41 5,540
Sept. 4, 1942 | 11.90 4.740

20ccurred at different time than peak discharge.
bOccurred on following day.

¢Qccurred on Apr. 12, 1941,

d0ccurred on Apr. 5, 1942,
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(21) Red River of the North at Grand Forks, N. Dak.--Continued

Peak stages and discharges

Gage Ice Gage Ice .
Water Date height |effect Discharge||Water Date height | effect stc:mrge
year (feet) |(feet) (cts) year (feet) | (teet) | (cfs)
1943 Apr. 12, 1943 38.16 28,200 1949 Apr, 10, 1949 29,11 15,200
June 10, 1943 25,09 14,100 June 4, 1949 624,01 13,500
1944 Apr. 16, 1944 18,60 -3.4 - July 15, 1949 13.63 5,630
Apr. 17, 1944 18.40| -2.8 7,070 1950 Apr, 25, 1950 43,97 43,800
June 12, 1944 17.65 8,670 May 12, 1950 45.61 54,000
July 15, 1944 18,91 9,680 July 1, 1950 23.08 13,500
Aug. 13, 1944 19,79 10,400
Sept, 6, 1944 14.87 6,520 1951 Apr. 12, 1951 33,52 23,600
1945 Mar. 29, 1945 432,00 21,300 1952 Apr. 19,20, 1952 €33,60 23,900
July 7, 1952 18.57 9,330
1946 Mar., 27, 1946 433,23 22,000 July 23, 1952 18,62 9,360
1947 Apr. 21, 1947 540,71 35,000 1953 Apr. 2, 1953 14.03 6,070
! June 15, 1947 529,00 19,000 June 6, 1953 17.97 9,150
July 20, 1947 13.30 5,570 June 25, 1953 24,63 14,600
1948 Apr. 16, 1948 41,68 34,200 1954 Apr. 15, 1954 18,63 9,620
June 17, 1954 11,90 4,740
1955  Apr. 10, 1955 26.17 15,400

2 0ccurred at different time than peak discharge.
bOccurred on following day.
¢Occurred on Apr, 21, 1952,

(22) Turtle River at Manvel, N. Dak,

Location.--Lat 48°04'40", long 97°10'SO", in SE$ sec. 10, T. 153 N., R. 51 W., on downstream
side of bridge on State Highway 33, 0.3 mile west of Manvel and 10 miles upstream from mouth.

Drainage area,--602 s8q mi, approximately, of which 77 sq mi 1s probably noncontributing.

Gage.--Nonrecording gage. Datum of gage 1s 799,28 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements below 4,300 cfs and extended to
28,000 cfs on basis of contracted-opening measurement; subject to changes owing to channel
changes and ice effect.

Bankfull stage.--15 ft.

Remarks,--Only annual peaks are shown,

Peak stages and discharges

Gage Ice , Gage Iee | .
Water Date height |effect Discharge||Water Date height | effect Discharge

year (feet) |(teet) | (cfs) || year (feet) | (feety | (cfs)
1946 Mar. 23, 1946 14.,381-3,11 700 1951 Apr, 2, 1851 14.80|-4.7 -

1947 Mar, 28, 1947 13,52 |-5.42 - Apr. 6, 1951 13,9 -e9 940
Apr, 13, 1947 8,79 431 1952 Apr. 5, 1952 14.39}-5.0 -

1948 Apr., 19, 1948 17.88 7,130 Apr., 7, 1952 13,90(-3.85 600

1949 Apr. 9, 1949 16.35|-1.4 - 1953 June 22, 1953 7 .48 219
Apr, 10, 1949 15.83| -.62 1,600 1954 Mar, 9, 1954 9.84|-6,7 -

1950 Apr. 19, 1950 21.5 28,000 4pr. 11, 1954 8.45(-3,84 100

1955 Apr. 5, 1955 16.27y-1.0 1,460

(23) Red River of the North at Oslo, Minn,

Location.-~Lat 48°111'35", long 97°08'25", in sec. 31, T. 155 N,, R. 50 W,, on upstream side of
main span of highway bridge in 0Oslo, at mile 271.1.

Drainage area,--31,200 sq mi, approximately, of which 7,100 sq mi is noncontributing.

Gage.--Nonrecording gage, Datum of gage 18 777,65 ft above mean sea level, datum of 1929.

Stage-discharge relation--Defined by current-meter measurements below 53,000 cfs; subject to
changes owing to changing slope, channel shifts, and ice effect.

Bankfull stage.--26 ft.

Remarks.--Flow regulated by many lakes and reservoirs on tributaries, For stages above 13 f¢,
discharge includes flow in bypass channel 1} miles west of Oslo. Only annual peaks are
shown,



48

RED RIVER OF THE NCRTH BASIN

(23) Red River of the North at Oslo, Minn,--Continued

Peak stages and discharges

Gage Water Gage i
Water Discharge . Discharge
year Date privdty cts) year Date hoaen (cts)
1936 Apr. 18, 1936 218,18 15,000 1946 Mar. 30, 1946 25,11 -
1937 May 4, 1937 6.47 4,070 1947 Apr., 22, 1947 230,30 33,800
1948 Apr. 17, 1948 531,17 41,400
1942 Apr. 4, 1942 - 12,500 1949 Apr, 10, 1949 €24,08 18,700
Apr. 7, 1942 20,11 - 1950 May 10, 1950 31.83 63,000
1943 Apr. 13, 1943 29.16 31,500
—ey 1951 Apr, 12, 1951 425,59 24,800
1945 Mar, 26, 1945 - 24,000 1952 Apr. 20-22, 1952 € 25,47 24,800
1953 June 25, 1953 17.55 14,900
1954 Apr. 15, 1954 12,39 9,790
1955 Apr., 10, 1955 619,75 16,400
20ccurred on following day.
b0ceurred two days earlier.
¢ Oeccurred at different time than peak discharge,
d Occurred two days later,
e¢Occurred on Apr. 23, 1952,

Location.--Lat 48°12', long 97°44',

(24) Forest River near Fordville, N, Dak,

on line between secs, 32 and 33, T, 155 N., R. 55 W., on

right bank 50 ft upstream from highway bridge, half a mile downstream from South Branch, and
3 miles southeast of Fordville,

Drainage area.--531 sq mi, approximately, of which 135 sq ml 1s probably noncontributing.

Gage.-~-Nonrecording gage April 1940 to July 20, 1951; recording gage thereafter.
21, 1951, at site 50 ft downstr:zam at same datum,
Stage-discharge relation--Defined by current-meter measurements below 5,600
16,400 cfs on basis of contracted-opening and slope-area measurements at

ankfull stage.--8 ft.

‘ 15,600 cfs; subject to changes owing to channel shifting and ice effect,
R

emarks .--Base for partial-duration series, 200 cfs,

Only annual peaks are

Prior to July
Altitude of gage is 1,040 ft (by barometer)

cfs and extended to
15,300 efs and at

shown prior to Oct,

1, 1951,
Peak stages and discharges
Gage Ice , Gage Ice
Water Date height |effact Dlsc:\arge Water Date height | effect Discharge
_ year (feet) |(feety | (cf8) || year (teet) | (feety | (cfs)
1940 Apr., 17, 1940 3.60]/-0.84 130 1949 Apr, 7, 1949 5.64 1,470
1950 Apr. 18, 1950 14.48 16,400
1941 Apr. 8, 1941 8.03| ~,29 2,250
1942 Apr. 4, 1942 9.73 3,650 1951 Mar, 28, 1951 5.5 | =3.0 -
1943 [June 9,July 13,1943| 27,28 1,620 Mar, 29, 1951 4.9 | -1.7 4500
11944 Apr. 5, 1944 5.89(-2,07 400 1952 Apr, 1, 1952 5,82 -2,36 400
1945 Mar, 14, 1945 7.70]-5.0 - July 1, 1952 3.94 825
Mar, 27, 1945 3.15 243 1953 May 30, 1953 2,04 130
1954 June 15, 1954 4.29 1,020
1946 Mar, 20, 1946 6.14| -.84 950 Aug. 21, 1954 2,41 240
1947 Mar, 23, 1947 7.40(-2,75 700 1955 Mar. 31, 1955 8.46f =-,93 3,000
1948 Apr. 18, 1948 14,15 14,600

eQccurred on Mar. 24, 1943,

bAbout.

(25) Forest River near Minto, N. Dak,

Location,--Lat 48°16'00", long 97°24'10", on line between secs. 1 and 12, T. 155 N., R. 53 W,
2,5 miles southwest of Minto. '

Dralnage area.--578 sq mi, approximately, of which 136 sq mi is probably noncontributing.
Gage,~-~-Nonrecording gage,
Stage-discharge relatlon,--Defined by current-meter measurements below 1,300 cfs; subject to

changes owing to channel shifting and ice effect,
Remarks,--Only annual peaks are shown.

A e

L]
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(25) Forest River near Minto, N. Dak.--Continued
Peak stages and discharges

Gage Ice . Gage Ice

Water Date height |eftect stc:mrge Water Date height | effect Discharge
year (feet) |(teety | (cfS) |jyear (teet) |(feety | (c19)
1932 Apr., 9, 1932 11.4 |-4.2 - 1938 Mar, 16, 1938 4,96 166

Apr. 10, 1932 11.2 {-3,95 400 1939 Mar, 28, 1939 9,44 -
1933 Apr., 2, 1933 12,95)-3.28 700 1940 Apr, 17, 1940 6.,00}~0.49 244
1935 Mar, 28, 1935 8.99!-1,35 442 1941 Apr. 9, 1941 13,97 1,430

1942 Apr. S, 1942 14,87 1,610

1936 Apr, 15, 1936 11.88|-3.11 576
1937 Apr. 13, 1937 4.08 112 1944 Apr. 10, 1944 12,93}-5.22 450

(26) FPorest River at Minto, N, Dak.

Location.--Lat 48°16'10", long 97°22'10", in SE¢ sec, 31, T, 156 N,, R, 52 W., on right bank 150
ft above Great Northern Rallway bridge and 30 ft above dam in Minto,

Drainage area.--719 8q mi, approximately, of whlch 136 sq mi is probably noncontributing.

Gage.--Nonrecording gage April 1944 to July 14, 1954; recording gage thereafter. Prior to July
15, 1954, at site 400 ft upstream at same datum., Datum of gage 1s 806,95 ft above mean sea
level, datum of 1929,

Stage-dlscharge relation,--Defined by current-meter measurements below 6,300 c¢fs and extended to
11,500 cf's on basis of contracted-opening measurement, prior to April 1950; defined by current
meter measurements below 6,700 cfs and extended to 16,600 on basis of contracted-opening
measurement, thereafter; subject to changes owing to 1lce effect.

Bankfull stage,--7 ft.

Remarks,--Durlng periods of extremely high water some of the flow goes overland and there is a
mingling of water from the various basins in the area, Filgures listed herein are flow past
the gage only. Only annual peaks are shown.

Peak stages and discharges

Gage Ice . Gage Ice

Water Date height |eftect | Discharge| Water Date height | effect | charae
year (teet) |(feet) (cts) year (teet) | (feet) | (cfs)
1882 April 1882 - 2,200 1947 Mar, 25, 1947 4,12 |-0.28 1,100

1948 Apr, 19, 1948 11.80 11,500
1897 April 1897 - ¢1,850 1948 Apr. 7, 1949 8,19 |[-1.55 2,020

1980 Apr, 18, 1950 11.80 16,600
1907 ppril 1907 - e1,750

1951 Apr, 1, 1951 5.1 {-1.8 -
1916 April 1916 - ¢1,600 Apr, S5, 1951 5.6 ~.1 900

1953 Apr, 2, 1952 2,78} -.24 370
1944 Apr. 12, 1944 5.0 -2.0 650 1953 June 4, 1953 3.53 910
1945 Mar. 27, 1945 2,11 250 1954 June 16, 1954 2.61 391

1955 Apr, 2, 1955 8,56 | -.6 54,206

¢%Determined by Corps of Engineers,
bAbout,

(27) South Branch Park River near Park River, N, Dak,

Location.--Lat 48°24'50", long 97°51'40", on line between secs, 15 and 16, T. 157 N., R. 56 W,,
at bridge on State Highway 32, half a mile upstream from small tributary and 4} miles north-
west of town of Park River.

Drainage area.--214 8q mi, approximately.

Gage.--Nonrecording gage.

Stage-discharge relation,--Defined by current-meter measurements below 3,900 efs and extended
on basis of contracted-opening measurements at 5,100 and 6,800 cfs and a partial current-
meter measurement at 5,600 cfs; subject to changes owing to channel shifting, 1ce effect,
and beaver actlvity,

Bankfull stage.--7 ft., -

Remarks, --Only annual peaks are shown,
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(27) South Branch Park'River near Park River, N. Dak --Continued
-‘)"L v“'J" )axdr; ' [N . _..«A
Peak stages and discharges
e s e — e | Gage—1-—-lce—]- Yo Ty =) —me—-- -~ Gage' | Tee | -
Water i »uxDatea,s..TJ—}' height |effact | Dt haf‘ge Wate:; L r«Da;e vatis | height | effect |Discharge
yearducil, iy sagied | | (feet)s](feet) ‘?f’ Pl yesTibeit i rdned | | (feety | (feety | (€fS)
1940 @f;_,;gkml‘o .1.3.16 - 17).,_;1.9_4& . 22, 1946 | 5.86 |-1.26] - .
" 3é€i pL .k 87ET ) "Mar, 21, 122, 1946 | i: | 4. 400 .-
19017  Apr. 10, 1941' 8i65 [ (~cf 3.340:||1947| su1y 25, 1947 |40 |1 518
1942 Apr, . 3,.1942 \BEﬁOtfél.Oq. 1= .|| 1948 Apr. -18,:'1948 . 11.80 . . 11 11,000
Apr., 4, 1942 .40 1,880 || 1949 Apr. 9, 1949 | 5,93 - 1,200
1943 .| . Mar, 24, l943; 1360 ~-2 241 ;900. '|: 1950 Apr. 19,.1950 . 10.1 . - 5,970
. : T NI | ; }
1945 Mar. 14, 1945 6 60 -l 36 -800 1, e P DU R B
~ R A L. g DIGEN REZEIPRAE . - R R R .

(28) South Branch :Park River below Homme Dam, N. Dak.

Location.--Lat 48°24!, long 97°47!, in SE4 sec. 19, T. 157 N., R. 55 W., on right bank half a-
mile downstream from Homme - Dam‘and 2 miles west of town of Park Rlver. .

Drainage area,--229 sq miiiegor: ¢ ~t

Gage,--Recording gage._ Datum of gage is -1, 000 00 ft above mean sea level datum or 1929.

Stage-discharge relation.——Defined by current-meter measurements ‘below’ 5 500 cfs, subject to
changes owing to ice effect and channel shifting.

Bankfull stage,--35 ft:, . w.l-u el o e i --

_Remarks,--Regulated by Homme Reservoir (usable capacity, 3, 550 acre—ft) since September 19493
flood flow normally not materially affected Only annual peaks are shown.-s B

et T

t

e T » * Peak stages and discharges ' *- © e s

Gage | Ice - R 'dage' Ice’ .
Water Date height |effect ‘_D\S(C;larg‘e_Wate(rA A Date height | effect |Pischarge
year . L. (feet) |(feet) cs) , .ye_ar B (feet) | (feet). (cfs)
1950 . Apr. 24, 1950 37.52 |. 2613,000°|. 1953 - Jan, 16,-1953 24,30 | -1.0 -

» . ; ‘ : Aug. 28, 1953 23.64 17
1951 Apr. 4, 1951 28.42 | -1.2 . 5900 || 1954 June 14, 1954 25,73 386
1952 { ©~ Sept.10, 1952 24.75 T U 106°(1 1955( - tApr. 1, 1955 28,50 1,600

aResult of failure. of emergency embankment at site of Homme Dam,

bAbout. . ) ; )

B

(29) Park River at Grafton, N. Dak,

Location.--Lat 48°25'20%, long 97 24'50” in NE sec. 13, T. 157 N., R. 53 W., on right bank 30
ft upstream from Wakeman Avenue~br1dge "in Grafton and- 3.5 miles downstream from South Branch,

Drainage area.--716 sq mi, approximately.

Gage.--Nonrecording gage April 1931 to July 25, 1952; recording gage thereafter. Prior to
Sept. 30, 1940, at site 30 ft downstream at same datum. Oct. 1, 1940, to Sept. 17, 1946, at
site 2 miles downstream above masonry dam at same datum., Sept. 18, 1946 to July 25 1952,
at site 30 ft downstream at same datum. Datum of present gage 1s 807 39 ft above mean sea
level, datum of 1929, ‘

Stage—discharge relation.--Defined by current—meter measurements below 11 600 cfs prior to 1950;
defined by current-meter measurements below 8,300 cfs thereafter; subJect to changes owing to

channel and control changes and ice effect. -

Bankfull stage.,--16 ft.
Historical data.--Flood of April 1882 reached a stage of about 16 ft
Remarks.--Base for partial- duration series, 200 cfs. “Only annual peaks are. shown prior to

Oct. 1, 1952. Tt zeEs
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(29) Park River at Grafton, N, Dak.--Continued

Peak stages and discharges

51

Gage Ice . Gage Ice
Water Date height |effect | Discharge||Water Date height | effect |Pischarge
year (feet) |(feet) (cts) year (feet) | (feet) (cfs)
1897 Apr. 15, 1897 218,14 63,480 1943 Mar, 28, 1943 13,15|-2.15| 1,430
—_— 1944 Apr., 11, 1944 6.,20|~-2,00 -
1916 April 1916 217.64 83,140 Apr., 12, 1944 5.55 563
1945 Mar, 16, 1945 10,.88(-1,50} 1,180
1932 Apr. 9, 1932 11,05 |-3.06 -
Apr. 10, 1932 - 750 1946 Mar, 22, 1946 11,45/-1.80 -
1933 Apr. 2, 1933 15.2 2,200 Mar. 23, 1946 11,40 1,490
1934 Apr. 9, 1934 6.61| -.72 393 1947 Apr, 4, 1947 9,70]-2,00 520
1935 Mar, 28, 1935 8,34 |-2,04 443 1948 Apr, 19, 1948 20,06 11,700
1949 Apr, 9, 1949 17.25}) -.94 -
1936 Apr. 14, 1936 13,68 |-2.58 1 1,200 1950 Apr, 19, 1950 20.13 12,600
1937 Apr. 10, 1937 8.2 |-1.5 380
] 1951 Apr, 6, 1951 13,34 1,640
1939 Mar. 30, 1939 7.68 |-2.62 150 1952 Apr, 5, 1952 6.66}~1,36 180
1940 Apr, 17, 1940 6,25 | -.80 - 1953 June 5, 1953 5.45 125
Apr. 20, 1940 5.83| -.18 210 1954 June 16, 1954 7.24 478
1955 Apr, 3, 1955 16.84]-2.44f 2,100
1941 Apr. 13, 1941 13,04 1,830 Apr, 23, 1955 7.16 273
1942 Apr. 6, 1942 15,46 4,310 June 5, 1955 - 453
aDetermined by Corps of Engineers,

Location.--Lat 48°34'20", long 97°08's0",
on downstream end of the east pler of the interstate highway bridge, 1

Drayton

(30) Red River of the North at Drayton, N.

and at mile 207.

on line between secs,

Dak.

24 and 25

T, 159 N,, R. 51 W,,
miles northeast of

Drainage area,--34,800 sq mi, approximately, of which 7,200 sq mi 18 noncontributing.

Gage,~-Nonrecordi gage prior to Nov. 30, 1954; recording gage thereafter,

1954, at site 1% miles upstream at datum 1,59 ft higher,

above mean sea level, datum of 1929,
Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
changing slope, channel shifts, and ice effect.
Bankfull stage.--28 ft,

Remarks.--Flow regulated by many lakes and reservoirs on tributarles,

Prior to Nov, 30,
Datum of present gage 1s 755.00 ft

Annual peaks only are

shown,
Peak stages and discharges
Gage Ice . Gage Ice
Water Date height | effect Discharge||Water Date height | effect Discharge
year (feet) |(feet) | (cfs) |}year (feet) | (teety | (cfS)
1936 Apr. 19, 1936 624,26 16,600 1948 Apr. 21, 1948 240,05 57,000
1937 May 5, 1937 210,26 4,530 1949 Apr, 12, 1949 31,65 27,900
1950 May 12, 1950 41,58 86,500
1941 Apr., 15, 1941 32.0 22,800
1942 Apr., 7, 1942 31,56 21,900 1951 Apr. 15, 1951 430,25 24,600
1943 Apr, 17, 1943 €53.66 28,700 1952 | Apr., 24, 25, 1952 (928,83 23,900
1944 Apr, 18, 1944 21,05 12,300 1953 June 26, 1953 ¢20.17 14,700
1945 Apr., 2, 1945 431,70 24,600 1954 Apr, 15, 1954 16,38 11,100
1955 Rpr. 9, 1955 271.42| *FZ -

1946 Mar. 30, 1946 €29,71 23,000 Apr, 11, 1955 27.28 18,000
1947 Apr., 28, 1947 233,12 29,300

a0ccurred on following day.

b0ccurred two days later.

¢Qccurred Apr. 17-19, 1943.

dOccurred at different time than peak discharge.

¢QOccurred on Apr. 1, 2, 1946.

F Occurred three days later.

9 Occurred Apr, 26, 1952,

A About,
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(31) Pembina River near Walhalla, N. Dak.

‘Location.--Lat 48°53'32", long 97°59'09", in SE4SWE sec. 35, T. 163 N., R. 57 W., on left bank
13 miles downstream from Little Pembina River and 34 miles southwest of Walhalla.

Drainage area.--3,110 sq mi, approximately,

Gage,--Nonrecording gage October 1939 to Nov, 10, 1943; recording gage thereafter. Altitude of
gage 1s 970 ftn%by barometer).

Stage-discharge relation,--Defined by current-meter measurements below 7,000 cfs and extended
to 20,400 cfs on basis of contracted-opening measurement; subject to change owing to ice
effect and channel shifting. .

Bankfull stage,--10 ft,

Remarks,--Base for partial-duration seriles, 400 cfs, Only annual peaks are shown prior to
Oct. 1, 1943,

Peak stages and discharges

Gage Ice i Gage Ice .
Water Date | height |effact Discharge| [Water Date height | effect Discharge
year (feet) |(feety | (cf8) || year (teet) |(feet)| (cfs)
1940 Apr. 19, 1940 5.52 | -0.59 1,000 1949 Apr, 12, 1949 10.82 4,040
Apr, 19, 1949 13.18 5,840
1942 Apr. 5, 1942 12,45 -5 5,000 May 30, 1949 5.73 1,180
1943 Apr. 4, 1943 6.21 | -1.2 - 1950 Apr. 18, 1950 19.2 20,400
June 3, 1943 6.15 1,420 May 9, 1950 17.23 11,000
1944 Apr. 11, 1944 6.88 | -1.88 950 July 15, 1950 6.78 1,550
May 25, 1944 4,32 685 July 31, 1950 4.56 619
June 19, 1944 3,58 401
Aug. 4, 1944 6.28 1,470 1951 Mar, 29, 1951 6.90{-1,94 800
Sept. 1, 1944 4.92 919 Mar, 29, 1951 7.25(-3,00 -
1945 Nov, 14, 1944 5.62 1,200 Apr, 5, 1951 8,22 2,310
Mar, 13, 1945 8.2 -2.58 1,200 1952 Mar, 31, 1952 7.28{-2.57 700
Mar. 26, 1945 9.20 3,020 1953 June 3, 1953 4,48 642
Aug. 1, 1953 4,10 500
1946 Mar, 19, 1946 9.24 -.22 2,900 1954 Apr, 10, 1954 3.97{ -.3 -
1947 Apr. 3, 1947 5.83 1,280 June 8, 1954 4,82 746
Apr. 10, 1947 5.61 1,190 June 11, 1954 3.88 402
June 26, 1947 3.59 405 June 16, 1954 5.27 1,080
Aug. 17, 1947 5.57 1,170 July 6, 1954 5.45 1,160
1948 Apr. 19, 1948 14,94 7,280 Aug. 18, 1954 4.54 733
Apr, 25, 1948 8.50 2,590 1955 Feb, 18, 1955 3.90|-1,.64 -
May 15, 1948 5.34 1,090 Apr. 2, 1955 11.33(-1.8 -
July 3, 1948 4,24 654 Apr. 2, 1955 10,75(-1.0 3,400
July 22, 1948 3.71 454 June 4, 1955 7.41 2,060
July 6, 1955 6,01 1,340

(32) Pembina River at Neche, N, Dak.
(International gaging station)

Location,--Lat 48°59'20", long 97°33'05", in SEiNW} sec, 31, T. 164 N., R. 53 W., on right bank
2 blocks east of State Highway 18 at north edge of Neche,

Dralnage area,.--3,190 sq mi, approximately.

Gage.--Nonrecording gage prior to Apr. 18, 1939; recording gage thereafter. Prior to May 24,
1932, at Great Northern Railway bridge 1 mile upstream at same datum. May 25, 1932, to Apr.
17, 1939, on State Highway 18 bridge 500 ft downstream from railway bridge at same datum,
Altitude of gage 1is 805 ft (from topographic map) .

Stage-discharge relatlon.--Defined by current-meter measurements below 5,300 cfs; subject to
changes owing to channel shifting, control deterioration and repalr, and ice effect. The
rating is not defined above 800 cfs between 1914 and 1935.

Bankfull stage.,--18 ft,

Remarks,--At extremely high discharges, over-bank flow upstream from Neche bypasses gage, some
returning to Pembina River via Louden Coulee and Tongue River and some going to Red River
via Plum Creek,

This station 1s one of the international gaging stations maintained by the United States
under agreement with Canada. Base for partlal-duration seriles, 400 cfs. Only annual peaks
prior to Oct, 1, 1938.
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(32) Pembina River at Neche, N. Dak,--Continued

Peak stages and discharges

Gage Ice Gage Ice .
Water Date height |effect | Discharge||Water Date height | effect stc:\arge
year (feet) |(feety | (cfS) year (feet) | (feety | (cfs)
1904 May 2, 1904 20.9 4,300 |] 1936 Apr, 15, 1936 17.34 2,530
1905 Apr. 5, 1905 9.8 1,372 || 1937 Apr, 12, 1937 5.70 {-1.5 -
June 8, 1937 4.32 237
1906 Apr. 4, 1906 9.0 |-2.,0 - 1938 Mar, 20, 1938 8.11 730
Apr, 4, 5, 1906 - 800 || 1939 Apr. 4, 1939 6.30 | -.20] 52
1907 May 14, 1907 13.6 2,190 || 1940 Kpr, 20, 1940 7.97 816
1908 Apr, 10, 1908 7.7 927
1941 Apr. 14, 1941 18.23 2,830
1910 | Mar, 15, 16, 1910 | 6.5 685 Sept, 5, 1941 7.34 494
1942 Mar, 26, 1942 9,10 [-1.55 600
1911 Mar. 23, 1911 8.9 |-2.2 - Apr, 7 or 8, 1942 {19.96 3,550
Mar. 23, 24, 1911 - 900 Apr, 16, 1942 18,74 3,060
1912 July 29, 1912 8.5 1,000 || 1943 Mar, 27, 1943 12.82 |-2.07| 1,400
1913 Apr. 7, 1913 21.5 3,870 Apr, 6, 1943 9,56 |-1.25 890
1914 Apr. 4, 1914 6.0 |-1.2 - June 5, 1943 8.94 1,030
Apr. 18, 1914 4.8 388 July 14, 1943 8.12 826
1915 Apr. 7, 1915 6.2 |-1.3 180 || 1944 Apr. 12, 1944 8,74 | -.71 800
— Apr, 13, 1944 9.27 |-2.00 -
1919 Apr, 8, 1919 18.3 |-6.0 - Aug. 6, 1944 - 1,200
Apr. 15, 1919 15.1 2,430 || 1945 Nov, 16, 1944 7.92 754
1920 Apr. 19, 1920 7.1 |-1.4 - Mar. 16, 1945 12,5 |~1.75] 1,400
Apr, 19, 20, 1920 - 361 Mar, 29, 1945 16.54 2,440
1921 Apr. 13, 1921 7.4 733 || 1946 Mar, 24, 1946 16.27 |-1.66] 2,070
1922 Apr. 5, 1922 11.4 |-2.5 - 1947 Apr, 5, 1947 11.06 |-1.56| 1,200
Apr. 7, 1922 10,0 1,300 Apr, 11, 1947 10,19 1,320
1923 Apr. 20, 1923 17.8 3,120 Aug. 18, 1947 7.72 690
1924 Apr. 20, 1924 6.7 674 || 1948 Apr, 21, 1948 20,36 3,770
1925 Mar. 28, 1925 18,3 |-4.0 2,350 May 17, 1948 9.01 1,130
July 5, 1948 7.41 530
1926 Mar. 23, 1926 6.9 |-2.5 - July 23, 1948 | 7.27 435
July 6, 1926 5.0 318 || 1949 Apr. 22, 1949 20.83 5,010
1927 May 12, 1927 17.8 3,110 || 1950 Apr, 20, 1950 21,58 | -.05|10,700
1928 Mar. 24, 1928 11.8 |-2.5 - May 12, 1950 20,65 5,320
Mar. 25, 1928 11.4 |-2.0 1,270 July 16, 1950 8.17 870
1929 Mar. 21, 1929 9.0 [-2,0 750 Aug. 3, 1950 7.59 612
1930 Apr. 8, 1930 19.0 |-2.2 2,900
1951 Apr. 7, 1951 14.95 | -.90| 2,000
1931 Apr, 9, 1931 13.0 |-2.2 1,580 || 1952 Apr. 2, 1952 8.65 {-1.5 -
1932 Apr. 9, 1932 13,6 |-4.2 1,240 Apr. 3, 1952 8.18 | -.74 550
1933 Apr. 2, 1933 12,16 | -2.65 = 1953 June 10, 1953,
May 26, 1933 10.09 1,180 Aug, 3, 1953 6.74 250
1934 Apr. 9, 1934 9.76 | -2.4 780 |} 1954 June 10, 1954 7.47 582
1935 Mar. 28, 1935 6.11 | -1.2 - June 17, 1954 7.77 770
June 18, 1935 5,38 364 July 7, 1954 7.97 846
Aug, 18, 1954 7.29 530
1955 Apr, 5, 1955 20,11 |-3.4 { 2,700
June 6, 1955 10.23 1,400
July 8, 1955 8.00 890

(33) Tongue River at Akra, N. Dak,
(Published as "at Cavalier" prior to October 1951)

Location.--Lat 48°46'40", long 97°42'55", in SE} sec, 11, T, 161 N., R. 55 W., on right bank
0.6 mile east of Akra and 4.2 miles west of Cavalier,

Drainage area,--148 sq mi,.

Gage.--Nonrecording gage prior to July 10, 1954; recording gage thereafter. 1939 to July 20,
1946, at site 85 miles downstream at State Highway 5 in Cavalier at datum 11.74 ft lower than
next gage described, July 21, 1946, to 1949, at site 8 miles downstream at Great Northern
Railway in Cavalier. - Datum of this gage 1s 880,98 ft above mean sea level, datum of 1929,
Emerson-Crookston supplementary adjustment of 1941, 1950 to July 9, 1954, at site 13 miles
upstream at datum 20.90 ft lower than present datum. Datum of present gage 1s 920,90 ft
above mean sea level, datum of 1929 (levels by Soil Conservation Service).
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(33) Tongue River at Akra, N. Dak.--Continued

Stage-discharge relation.--Defined by current-meter measurements below 580 cfs prior to 1947
and below 1,000 cfs 1947-49, Subsequent to 1949, defined by current-meter measurementa below
below 1,500 cfs and extended to 11,800 cfs on basis of contracted-opening measurement at
site in use from 1950 to July 9, 1954, Subject to changes at all sites owing to ice effect
and channel shifting.

Bankfull stage.--14 ft, present site and datum,

Historical data,--Flood of Apr. 18, 1950, is the highest known since the settlement of the
region (about 1860).

Remarks,--Discharges given herein adjusted to present site.

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |effect | Discharge|Water Date height | effect |Discharge
year (feet) |(feety | (cf8) || year (feet) | (feery | (cfs)
1939 Apr. 1, 1939 4.10] -1.35 34 1949 Apr. 10, 1949 3,80 370
1940 Apr. 20, 1940 6.77 280 1950 [ Kpr, 18, 1950 48,7 11,300
1941 Apr. 11, 1941 12.26 - 1951 (b) - 410
1942 Apr. 5, 1942 12.4 - 1952 Apr, 1, 1952 38.48]-1.6 260
Apr. 14, 1942 212,3 - 1953 Mar. 24, 25, -4,2
1943 Mar. 26, 1943 11.11 -2.8 - 28, 29, 1953 36.53| to -
Mar, 27, 1943 11.10| -2,75 490 -3.8
1944 Apr. 11, 1944 9.09| -2.0 - May 31, 1953 35.86 178
Apr. 12, 1944 8.82 -.88 440 1954 Apr, 6, 1954 36.22[-1.2 -
1945 Mar, 15, 1945 12.05f -1.8 - June 12, 1954 35,53 187
Mar. 27, 1945 11.41 920 1955 Apr. 2, 1955 13.23(=4.0 700
Apr, 19, 1955 5.16 222
1946 Mar, 22, 1946 10,02, ~-.16 690 Apr, 21, 1955 5.35 240
July 7, 1955 7.18 426
1948 Apr, 21, 1948 4,38 -

2Stage at time of maximum discharge.

. bAbout April 5, 1951,

(34) Red River of the North at Emerson, Manitoba
(International gaging station)

Location.--Lat 49°00!'30", long 97°13!'00", in sec, 2, T, 1, R. 2 E,, on right bank, 1,500 ft
downstream from Canadian National Railway bridge in Emerson, three-quarters of a mile down-
stream from international boundary, 3.6 miles downstream from Pemblna River, and at mile
154,3.

Dralinage area.--40,200 sq mi, approximately, of which 7,200 sq mi 1s probably noncontributing,

Gage,--Nonrecording gage prior to Apr. 11, 1953; recording gage thereafter, Prlor to Apr, 11,
1953, on Canadian National Railway bridge 1,500 ft upstream at different datums, Datum of
present gage 1s at mean sea level, datum of 1929, by Geodetic Survey of Canada., Elevations
given herein converted to present datum,

Stage-discharge relation.--Defined by current-meter measurements' subject to changes owing to
channel shifting and ice effect. For some years the discharge has been computed using the
rate of change of stage as a factor so that the peak discharge occurs before the peak gage
height,

Most of the data l1listed herein except for the 1950 water year 1s either a maxlimum observed
discharge and elevation or maximum daily discharge and elevation. However, the rises at this
station have characteristically flat crests so that there 1is very little difference between
the momentary maximum discharge and elevation and the listed discharge and elevation.

Historical data,.--The flood of 1861 reached an elevation of about 795 ft; the flood of 1882
reached an elevation of 790 ft, and the flood of 1897 reached an elevation of 791 f¢t,

Remarks,--This station is one of the international gaging stations maintained by Canada under
agreement with the United States, Only annual peaks are shown,

Peak stages and discharges

Gage Ice . Gage Ice

Water Date neight |effect | Discharge| Water Date height | effect |Discharge

year (feety |(feety | (cfs) }{year (feet) | (teety | (cf8)

1913 | Apr. 11, 12, 1913 | 774,52 25,600 || 1917 Apr. 11, 1917 | 775.3% -2.3 -

1914 June 19, 1914 |758.36 7,260 Apr. 12, 1917 | 774.91 25,900

1915 | July 9, 10, 1915 |769.06 20,121 || 191  Mar. 31, 1918 | 758.1% -5.3 -
Apr. 3, 1918 | 754.43 4,990

1916 | Apr. 24, 1916 |785.74 46,180 || 1919  apr. 9, 1919 767.3? -3.5 -
July 12, 1919 | 764.2 13,410



(34) Red River
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of the North at Emerson, Manitoba--Continued

Peak stages and discharges
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Gage Ice R Gage Ice ,
Water Date height |effect Discharge| [Water Date height | effect Discharge
year (feet) |(feety | (cf8) || year (teet) | (teety | (cf3)
1920 Apr., 8, 1820 778.62| -5.5 - 1936 Apr, 21, 1936 768.16 18,000
Apr, 16, 1920 776.09 26,700 1937 May 7, 1937 756,55 5,840
1938 Mar, 27, 1938 758,77} -2.8
1921 Apr, 13, 1921 767.80| -4.4 - May 20, 1938 758,05 7,530
Apr. 15, 1921 763.65 12,800 1939 Apr. 10, 1939 760,77} -4.1 6,700
1922 | Apr, 14, 15, 1922 P769.40 18,900 1940 Apr. 21, 1940 766.84] -.5 | 14,600
1923 | Apr. 25, 26, 1923 p774.98 26,000
1924 Apr, 28, 29, 1924 [157.25 6,320 1941 Apr, 16, 1941 776.94 27,800
1925 Apr. 1, 1925 768,00 -3.4 - 1942 Apr. 10, 1942 718,77 27,900
June 21, 22, 1925 p767.80 17,500 1943 Apr, 20, 21, 1943 |777,.54 29,500
1944 Apr, 19, 1944 766.82 12,300
1926 Apr. 1, 2, 1926 P761.02 8,000 1945 Apr. 1, 2, 1945 |778.52|-2.0 -
1927 May 16, 1927 771,58 20,500 Apr, 4, 1945 778,02 29,400
1928 Apr. 6, 7, 1928 Pp7167.91 16,800 .
1929 Mar. 29, 1929 773.01{ -4.0 - 1946 Apr, 3, 1946 774.27|-1.5 -
Apr. 1, 1929 770.31 19,200 Apr, 5, 1946 773.97 24,100
1930 Apr, 10, 1930 772.51 20,800 1947 Apr., 28, 1947 F776.07 28,400
1948 Apr, 27, 1948 787.62 51,800
1931 Apr, 7, 1931 760.80| -4.2 - 1949 Apr, 15, 1949 777,13 29,200
Apr, 10, 1931 759.29 7,940 1950 May 13, 1950 790.89 95,500
1932 Apr, 14, 1932 772,99 -2.4 -
Apr, 15, 1932 770,77 18,900 1951| Apr, 15-18, 1951 P774.55 26,000
1933 Apr, 9, 1933 765,19/-1,9 | 11,000 1952 Apr, 14, 1952 773.00|-1.4 -
Apr, 10, 1933 767,52 -5.6 - Apr. 24:26!275 1952 - 24,200
1934 Apr, 12, 1934 755.17] =,7 - 1953 | une » {76347 ‘ 14,555
Apr, 13, 1934 755.10{ -.3 4,800 1954 Apr,. 16, 1954 763.04|-2.3 -
1935 Apr., 3, 1935 759.65]-3.8 - Apr, 17, 1954 761,93 11,500
Apr., 2-4, 1935 - 5,470 19585 Apr, 10, 1955 }772.25 24,000
%0ccurred on first of these dates,
b0ccurred on second of these dates,
¢Occurred three days later,
d0ccurred on following day.
¢Occurred Apr, 18-19, 1951.

(35) Long Creek near Crosby, N, Dak,

Location,--Lat 48°58'30", long 103°16'04", in NW{ sec, 3, T, 163 N,, R, 97 W,, on right bank at
downstream side of county highway bridge, 1 mile downstream from small tributary and 5 milles

. northeast of Crosby.
Drainage area.--1,800 sq mi, approximately, of which 1,200 sq mi 1s probably noncontributing.

Gage.--Nonrecording gage prior to June 21, 1952; recording gage thereafter,

1,870 £t (from topographic map).
Stage-discharge relation.--Defined by current-meter measurements; subject to frequent changes
owing to channel shifting, ice effect, and beaver activity,
Bankfull stage.--9 ft,
Historical data,--Maximum gage height known, 16.1 ft, Apr. 22, 23, 1948,
about the same stage, from information by local residents,
Remarks.--Base for partial-duration series, 200 cfs.
Oct, 1, 1951,

Altitude of gage 1s

Flood in 1904 reached

Only annual peaks are shown prior to

Peak stages and discharges

Gage Ice R Gage Ice .

Water Date height | effect Discharge| [Water Date height | effect Discharge
year (feet) |(feet) (cfs) year (feet) | (feet) (cts)
1943 Apr. 1, 1943 13,62 3,150 1948 Apr, 22, 1948 16.10 {-0.6 -
1944 June 28, 1944 3.59 65 Apr, 23, 1948 16.10 6,240

‘ 1949 Apr, 1, 1949 10.5 -4.1 -
1946 Mar. 13, 1946 8.27 678 Apr, 3, 1949 500
1947 Mar, 23, 1947 13,05 -6.0 - 1950 Apr, 16, 1950 10.65 - .65 1,100

Apr, 11, 1947 9.30 936
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. (35) Long Creek near Crosby, N. Dak.--Continued
Peak stages and discharges
Gage Ice X Gage Ice .
Water Date height |effect | Discharge Water Date height | effect |Pischarge
year (feet) |(feety | (cfs) |fyear (feet) | (feety | (cfs)
1951 Apr, 18, 1951 12,4 -2.0 1,250 1954 Feb, 24, 1954 5.12 | -0.42 121
1952 Apr, 2, 1952 9,70 | -1,10 550 1955 Mar, 30, 1955 10,57 | -1,3 850
Apr. 10, 1952 8.08 436 Apr, 6, 1955 9.30 820
1953 June 10, 1953 9,93 912 Apr. 28, 1955 5.58 230
June 20, 1953 6.28 251 May 5, 1955 5.76 274
June 27, 1953 8,13 515 May 10, 1955 7.92 564
June 30, 1953 8.49 622

(36) Souris River near Sherwood, N, Dak.
{International gaging station)

Location,--Lat 48°59'24", long 101°57'28", in NE{ sec., 33, T, 164 N,, R, 87 W., on right bank
0.8 mile downstream from international boundary and 16 miles northwest of Sherwood.

Drainage area.--9,330 sq ml, approximately, of which 5,950 sq mi 1is probably noncontributing.

Gage.--Nonrecording gage 1930 to Apr, 8, 1935; recording gage and concrete control thereafter.
Datum of gage is 1,604,00 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements below 5,000 cfs and extended
to 7,400 cfs for records through 1950. Defined by current-meter measurements below 5,200
cfs after 1950. Subject to changes at lower stages owing to ice effect and debrls on control
and to movement of control by frost action, and at higher stages owing to ice effect and
channel changes.

Bankfull stage.~-~18 ft.

Historical data,.-~Maximum stage known, 23.80 ft Apr. 28, 1948, Flood 1in 1927 reached a stage
of about 22 ft, from information by local residents.

Remarks.--This 18 one of the international gaging stations maintained by the United States under
agreement with Canada., Base for partial-duration series, 120 cfs, Only annual peaks are
shown prior to Oct. 1, 1934.

‘ Peak stages and discharges
Gage Ice L Gage Ice
Water Date height | effect Discharge| |Water Date height | effect Discharge
year (feet) |(feet) (cts) year (feet) | (feet) (cfs)
1930 Apr. 11, 1930 9.70 956 1946 Mar, 30, 1946 16.88 2,010
1947 Apr. 5, 1947 16.33 ) -2.66 1,520
1931 Apr, 14, 1931 1,17 19 Apr., 18, 19, 1947 | 18,29 2,250
June 25, 1947 7.77 700
1933 Mar, 31, 1933 13,10} -0.3 1,370 1948 Apr. 13, 1948 5.22 | -2.43 -
1934 Mar., 16, 1934 7.74 % -3.5 344 Apr, 28, 1948 23,80 7,400 ,
1935 Apr, 15, 1935 3,781 -1.70 121 July 26, 1948 3,05 148
Apr, 24, 1935 2,57 170 Aug., 9, 1948 4,49 303
July S5, 1935 2.78 200 1949 Apr, 11, 1949 20.56 2,720
July 8, 1935 2,10 130 June 4, 1949 2,95 126
* 1950 Apr, 18, 1950 14,25 1,610
1936 Apr. 25, 1936 10,82 1,270 May 14, 1950 5.74 449
1937 Apr. 14, 1937 2,60 125 June 17, 1950 3.18 165
1938 Mar., 20, 1938 10,19 | -.80( 1,040 June 23, 1950 4,11 261
Mar, 27, 1938 9.36 1,040 .
1939 Mar, 28, 1939 19,08 2,480 1951 May 10, 1951 19.23 2,680
1940 Apr. 15, 1940 3,58 -1.35 120 1952 Apr, , 1952 13,23 -1.8¢ 1,200
1953 Mar, 23, 1953 5,771 ~1.67 260
1941 Apr. 6, 1941 7.38 | -2.29 440 Mar, 31, 1953 7.06 1 -1,14 470
Apr., 14, 1341 9.70 1,030 Apr. 6, 1953 10,94} -.60 1,050
May 3, 1941 3.00 210 May 19, 1953 3,43 192
1942 Mar, 25, 1942 7.02 1 -2.60 350 June 19, 1953 12,28 1,340
Apr. 5, 1942 15,54 | -1,10 1,700 July 9, 1953 14,95 1,780
Apr, 20, 1942 6,11 563 1954 Mar, 3, 1954 5.32 ] -1,59 220
: June 2, 1942 3.19 200 Mar, 16, 1954 4.78 1 -1.47 180
1943 Mar. 27, 1943 4,70 | 1,51 200 Apr, 16, 1954 5.26 | -.99 280
Apr., 12, 1943 23,18 5,320 May 9, 1954 3.69 202
June 21, 1943 3.68 . 222 June 12, 1954 8,53 799
1244 Apr. 9, 1944 4,29 | ~1.22 160 June 18, 1954 8.62 811
June 10, 1944 2.87 136 1955 Apr, 5, 1955 23,05 5,210
July 5, 1944 11,7 1,240 May 14, 1955 15.24 1,760
1945 Mar, 28, 1945 2.88 ~.33 60 June 20, 1955 6,05 486

. July 9, 1955 4.35 288

<7
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(37) Souris River near Foxholm, N. Dak,

location,--Lat 48°22'20", long 101°30'18", in SW{SEL sec. 34, T. 157 N., R. 84 W., on left bank
30 £t upstream from county highway bridge, 3 miles east of Foxholm, 18 miles upstream from
Des Lacs River, and at mile 98.3 downstream from Canadian border (Geologlcal Survey river
plan and profile).

Drainage area,--9,860 sq mi, approximately, of which 6,200 sq mi is probably noncontributing.

Gage.-~-Nonrecording gage prior to Mar. 26, 1938; recording gage thereafter, Apr, 1, 1937, to
Mar. 25, 1938, at site 600 ft downstream at datum about half a foot higher. Datum of present
gage is 1,560.73 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--8 ft.

Remarks,--Flow regulated since 1936 by Lake Darling (usable capacity, 108,500 acre-ft) and
several smaller reservoirs (combined capacity, about 116,000 acre-ft). Only annual peaks are

shown,
Peak stages and discharges
Gage lce . Gage Ice .
Water Date height |effact | Discharge| [Water Date height | effect | Pischarge
year (feet) |(teety | (c8) || year (feet) | (teety | (cf8)
1937 May 17, 1937 4,51 202 1946 Apr,. 17, 1946 . 6.48 298
1938 Apr. 5, 1938 47,52 464 1947 Apr, 28, 1947 12,39 1,350
1939 | Apr. 17, 1939 8,92 663 || 1948] May 16, 1948 14.79 37040
1940 Oct, 20, 1939 7.81 504 1949 May 22, 1949 10,63 -
Apr. 15, 1949 8.52 690

1941 | Apr. 9, 1941 7.80 | -1,20 - 1950  Apr. 26, 1950 12,14 1,290

Apr. 19, 1941 7.57 486
1942 pPect, 21,22,23, 1941 5,72 62 1951 May 14, 1951 13,98 2,120
1943 Apr. 25, 1943 14,50 2,990 1952 Apr, 24, 25, 1952 6.52 325
1944 Feb, 18, 1944 6.22 -,30 - 1953| July 13, 14, 1953 {d413.18 1,480

Apr, 17, 1944 6.09 200 1954 June 24, 1954 6.96 444
1945 Nov. 14, 1944 6,01 145 1955 Apr, 21, 1955 14,20 2,330

sQccurred two days later.

50ccurred on following day.

¢Occurred at different time than peak discharge,
dOccurred July 14, 1953,

(38) Des Lacs River at Foxholm, N. Dak,

Location,--Lat 48°22'14", long 101°34'l1", in NW{ sec, 2, T, 156 N., R. 85 W,, at county high-
way bridge in Foxholm.

Drainage area,.-~-947 sq mi, of which 204 sq mi is probably noncontriduting.

Gage.--Nonrecording gage Oct. 1, 1945, to Aug. 30, 1948; June 14, 1955 to Oct. 23, 1956;
recording gage Aug. 31, 1948, to June 7, 1955. Oect. 1, 1945, to June 7,/1955, at former
bridge over former channel, 200 ft southwest of present site at present datum, Datum of
present gage 1s 1,632,98 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to
channel shifting and ice effect,

Bankfull stage.--20 ft,

Historical data.--Maximum stage known since 1886, about 18,8 ft in spring of 1939, from
information by local residents.

Remarks,--Some regulation by a series of wild fowl refuge ponds, combined capacity about 64,000
acre-ft, Only annual peaks are shown,

Peak stages and discharges

Gage Ice Gage Ice .

Water Date height |effect Disc:mrge Water Date height { effect stc:mrge
year (teet) |(feety | (°f9) year (feet) | (feet) | (19
1946 Mar, 23, 1946 5.62| -1,0 - 1951 Apr, 6, 1951 18,05} -1.0{ 1,800

Mar, 28, 1946 5.46 113 1952 Apr. 1, 1952 14,31} -1.5 850
1947 Mar, 24, 1947 14,38 ) -1.9 640 1953 July 2, 1953 12,32 775
1948 Apr. 19, 1948 10,73 508 1954 Apr. 6, 1954 8.36} -2,0 205
1949 Apr, 4, 1949 18,04} -.5| 2,000 1955 Mar, 31, 1955 13,91y -.8 900
1950 Apr, 16, 1950 13.83 1,010
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(39) Souris River above Minot, N. Dak.
(Published as Mouse River at Minot, 1903-24, Souris River at Minot, 1927-28, 1929-34, and
. Souris River near Minot, 1928-29 )

Location.--lLat 48°14'45", long 101°22'15", near center of sec., 17, T. 155 N., R. 83 W., on right
bank 180 ft downstream from county highway bridge, 34 miles west of Minot, 7 miles downstream
from Des Lacs River, and at mile 124.1 downstream from Canadian border (Geological Survey
river plan and profile).

Drainage area,--11,000 sw mi, approximately, of which 6,430 sq mi is probably noncontributing,

Gage.--Nonrecording gage May 5, 1903, to Sept. 30, 1934; recording gage and concrete control
thereafter. May S, 1903, to Sept. 30, 1928; Oct, 1, 1929, to Sept., 30, 1934, gage at mile
135,0 in Minot at datum 12.5 ft lower, Oct. 1, 1928, to Sept, 30, 1929, gage at Saugstad
bridge at mile 145.8, 5 miles southeast of Minot at datum 19.2 £t lower than present datum,
Records are equivalent except those for periods of extreme low flow, as some industrial and
sanitary waste enters river between the three sites. Datum of present gage 1s 1,545.75 ft
above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements below 8,100 cfs; subject to
changes owing to control moving by frost actlon, changes to control structure, and man-made
developments in flood plain,

3ankfull stage,--16 ft at site and datum in Minot and 14 ft at present site and datum,

Historical data,--Maximum stage known at present site and datum, aBout 23 ft in April 1904,
from information by local residents., According to the Apr. 20, 1904, issue of the Minot
Daily Optic, Minot, N, Dak., the river was at least 3 ft higher in 1881 than it was in 1904,

lemarks,--Records for 1924-27 furnished by State Engineer of North Dakota., Flow almost com-
pletely regulated since 1936 by Lake Darling and several smaller reservoirs (combined
capacity, about 180,000 acre~ft. Only annual peaks are shown,

Peak stages and discharges

Gage Ice . Gage Ice
Vater Date height |effect | Discharge Water Date height | effect |Pischarge
year (feet) |(feety | (cfs) || year (feet) | (feet) | (cf9)
1904 Apr. 20, 1904 21.9 12,000 || 1931 May 2-5, 1931 4,80 8.0
—— Aug. 16-23, 1931 5,0 -
1906 Apr. 10, 1806 9.4 1,090 Sept. 12-30, 1931 | b5.0 -
1907 May 28-30, 1907 | 16.0 2,190 || 1932 June 8, 1932 7.20 260
308 Apr, 13, 1908 8.5 644 || 1933 Apr, 6, 1933 10.00 1,040
09| Apr. 13-15, 1309 | 99,45 1,090 || 1934 Mar. 23, 1934 7.25 328
1910 Apr. 1-4, 1910 4.85 207 Mar, 22-25, 1934 - 328
1935 May 5, 1935 6,67 612
1911 Apr. 29, 1911 7.65 744
1912 Apr, 20, 1912 10.4 1,200 || 1936 Apr, 13, 1936 6.45|-0.8 -
1913 Apr. 4, 1913 10.5 | -1.0 1,080 Apr, 14, 1936 5.82 356
Apr., 9, 1913 9.5 1,080 || 1937 May 19, 1937 5.22 197
1914 Apr. 20, 1914 9.5 1,080 || 1938 Apr, 7, 1938 6.00 418
1915 June 26, 1915 4.9 41 || 1939 Mar, 26, 1939 12.80| ~=.4 | 1,480
1940 oect. 20, 1939 6.42 480
1916 May 6, 7, 1916 19.05 4,260
1917 Apr. 29, 1917 11.4 1,270 || 1941 Apr, 19, 1941 6.21 480
— 1942 Apr, 5, 1942 8.66|-1.84 620
1919 | Apr. 18-20, 1919 | 15.0 1,860 (| 1943 Apr, 26, 1943 15.29 2,480
1920 May 5, 6, 1920 17.1 2,560 || 1944 June 28, 1944 11,11 1,400
1945 Mar. 15, 1945 8.46|-2.24 487
n21| July 10, 11, 1921 | 8.5 790
1922 | Apr. 21, 22, 1922 {17.1 2,570 || 1946 Apr, 18, 1946 5.46 254
1923 Apr. 30, 1923, 1947 Apr, 3, 1947 12,54|-1.44| 1,360
May 1-3, 1923 19.6 3,460 || 1948 May 17, 1948 16,34 2,700
1924 Apr. 17, 1924 9.8 698 || 1949 Apr. 6, 1949 16.56|-1.55| 2,250
1925 Apr, 18, 1925 - 3,450 || 1950 Apr, 28, 1950 11.00 1,340
1926 June 30, 192¢, 1951 Apr. 8, 1951 14.81| -.9 -
July 1, 3, 1926 - 194 May 16, 1951 14,40 2,280
1927 Apr, 30, 1927 20.4 3,900 || 1952 Apr. 1, 1952 11,98(-2.61] 1,080
1928 Apr, 12, 1928 18,35 2,940 || 1953 July 2, 1953 15.21 2,320
1929 June 7, 1329 3,00 430 || 1954 June 27, 1954 6.23 488
1920 Apr, 15, 1930 9.40 §20 || 1955 Apr. 22, 1955 14,79 2,200
Apr. 14-16, 1930 - 920

a0ccurred Apr. 14, 1909,
bBackwater from industrial wastes3
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(40) Souris River near Verendrye, N. Dak.

59

Location,--Lat 48°09'35", long 100°43'45", in NWiswi sec. 17, T. 154 N., R. 78 W,, on left bank
2.7 miles north of Verendrye, 7% miles southwest of (19 miles upstream from) mouth of
Wintering River, and at mile 210.5 downstream from Canadian border (Geological Survey river
plan and profile),

Drainage area.--11,800 sq mi, approximately, of which 6,600 1s probably noncontributing.

April 1, 1937, to

Gage.--Nonrecording gage prior to Mar. 5, 1938; recording gage thereafter,
Mar, 4, 1938, at present site at datum 1.97 ft higher,
to present datum,

Gage heights given herein converted
Datum of present gage 1s 1,464.87 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements below 3,300 cfs and extended
to 4,200 cfs; subject to changes owing to 1ce effect and channel shifting,
Bankfull stage,.--17 ft.
Remarks.--Flow regulated by Fish and Wildlife Service dams on the Souris and Des
(combined capacity, about 181,000 acre-ft).

Only annual peaks are shown,

Peak stages and discharges

Lacs Rivers

Gage Ice . Gage Ice .

Water Date height |effact | Discharge| |Water Date height | effect | Pischarge
year (feet) |(feet) (cfs) year (feet) | (feet) (cfs)
1937 May 23, 1937 4,17 118 1946 Mar. 24, 1946 6.571~-1.4 376

June 20, 1937 4.15 118 1947 Apr., 13, 1947 14.22(-2.8 1,350
1938 Mar, 2 or 3, 1938 8.30 | -3.3 - 1948 May 22, 1948 14,95 2,300

Apr. 10, 1938 5.04 342 1949 Apr, 8, 1949 17.7 4,200
1939 Mar, 30, 1939 13,58 | -3.3 1,260 1950 May 16, 1950 14.45 2,150
1940 Oct, 24, 1939 5.32 396

1951 Apr, 12, 1951 15.55 2,710

1941 Apr, 22, 1941 5.44 426 1952 Apr. 5, 1952 15,38{-1.25 -
1942 Apr. 6, 1943 12,25 j -2.8 1,100 Apr, 6, 1952 15,36 |-1.20 2,050
1943 Mar, 28, 1943 16.32 | -6.0 - 1953 July 7, 1953 14.89 2,150

May 2, 1943 14.68 2,220 1954 Feb, 21, 1954 7.05(|-1,30 -
1944 July 2, 1944 11,92 1,450 June 30, 1954 6.20 572
1945 Mar. 16, 1945 9.41 | -2.4 660 1955 | Apr. 26, 27, 1955 13.56 1,970

(41) Wintering River near Karlsruhe, N, Dak,

Locatlon.--Lat 48°10'14", long 100°32!'20", on line between secs, 10 and 11, T. 154 N., R, 77 W.,
on left bank 30 ft upstream from highway bridge, 4 miles upstream from mouth, and 7 miles

northeast of Karlsruhe.

Drainage area.--740 sq mi, approximately, of which 490 sq mi 1s probably noncontributing.
Gage.--Recording gage.
Stage-discharge relation.--Defined by current-meter measurements below 770 cfs and extended to

2,000 gfs on basis of velocity-area study; subject to changes owing to channel shifting and
ce effect.

Bankfull stage.--5 ft.

Historigal data.--Maximum gage height known, 12.0 ft Apr. 7, 1949 (channel choked with packed
sSnow) .,

Remarks.--Some regulation by Fish and Wildlife Service dams on Cottonwood and Wintering Lakes

(combined capacity, about 850 acre-ft).

Peak stages and discharges

Altiltude of gage 1s 1,480 ft, from river profile map,

Base for partial-duration series, 25 cfs.

Gage Ice . Gage Ice .

Water Date height | effect | Discharge| (Water Date height | effect | Pischarge
year (teet) |(feet) | (cf8) || year (teet) | (feety | (cfS)
1937 June 13, 1937 3,82 37 1943| March 1943 8.54]-1.20] 472
1938 Mar, 15, 1938 5.51]-1.00 - Apr. 2, 1943 7.48 530

Mar. 17, 1938 5.07| -.39 66 Apr. 27, 1943 3.80 51
1939 | Mar. 25-27, 1939 7.01]-3.3 46 May 16, 1943 3.24 33
1940 Mar. 19, 1940 4.72|-1.90 - June 10, 1943 6.02 175

May 15, 1940 2.92 1 June 19, 1943 5.33 124

July 15, 1943 4.58 80

1941 Mar, 31, 1941 6.31|-3.5 - 1944{ Apr. 10, 1944 5.25[-2.31 -

Apr. 2, 1941 5.40|-2.3 26 June 28, 1944 3.71 49

May 4, 1941 3.17 29 July 7, 1944 3.31 36
1942 Apr. 5, 1942 5.89]-2.8 -

Apr. 13, 1942 5.72 138 1946| Mar. 22, 1946 7.08(-3.1 -

Apr. 19, 1942 5.31 113 Mar, 30, 1946 - 67

May 3, 1942 5.36 38

May 6, 1942 3.25 34

%Gage height but not diécharge

3
probably higher in March,
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(41) Wintering River near Karlsruhe, N. Dak.--Continued

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height | effect Discharge| (Water Date height | effect Discharge

year (feet) |(feety | (cfs) [|year (feet) | (feety] (cf9)
1947 Mar. 24, 1947 7.30 | -3.0 - 1952 Apr., 7, 1952 7.80{-1,09 350
Mar, 25, 1947 7.27 | -2.62 80 July 2, 1952 4.35 61
Mar. 31, 1947 5.92 | -1.09 90 Aug. 31, 1952 4,83 84

Apr, 16, 1947 5.76 159 Sept.18, 1952 3.98 47

July 23, 24, 1947 5.26 117 1953 Mar., 30, 1953 6.31| -.65 -

1948 Apr. 17, 1948 8.80 | -2.6 - Apr. 3, 1953 5.71 141
Apr, 19, 1948 7.15 405 May 11, 1953 4.66 73

Apr, 28, 1948 6.26 222 May 30, 1953 4.12 49

1949 Apr. 7, 1949 b12.0 3,000 July 4, 1953 4.10 57
June 2, 1949 3.80 38 1954 Mar., 14, 1954 4.74|-1,2 36

1950 Apr. 6, 1950 7.70 | -4.3 - Apr. 7, 1954 3.70| -.14 37
Apr. 17, 1950 6.27 -.55 164 June 8, 1954 4.41 65

Apr. 22, 1950 5.96 196 June 23, 1954 6.22 199

Y May 16, 1950 6.99 474 Sept.16, 1954 3.37 28

June 25, 1950 3.27 27 1955 Mar. 31, 1955 7.78]|-2.2 -

Apr. 5, 1955 6.15] -.10 176

1951 Apr. 5, 1951 8.03 | -2.43 150 May 16, 1955 3.35 27
Apr. 9, 1951 7.70 -.77 450 May 28, 1955 3.37 28

June 7, 1951 3,27 32 June 4, 1955 3.39 29

June 21, 22, 1951 | 4,03 55 June 9, 1955 3,37 28

bOccurred at different time than peak discharge.

(42) Souris River near Towner, N, Dak.
(Published as "at Towner" prior to 1935 )

Location.--Lat 48°18'24", long 100°27'39", in SWINE sec. 29, T. 156 N., R. 76 W., 150 ft up-
stream from former U, S..Highway 2 bridge, 2.4 miles upstream from present U. S. Highway 2.
bridge, 31 miles southwest of Towner, and at mile 248.0 downstream from Canadian border
(Geological Survey river plan and profile).

Drainage area,--13,100 sq mi, approximately.

Gage.--Nonrecording gage prior to Oct. 28, 1934; recording gage thereafter. Prior to Oct. 28,
1934, at site about 10 miles downstream at datum 0.68 ft higher. Datum of gage 1s 1,443.50

Stage-discharge relation.--Defined by current-meter measurements; subjJect to changes owing to
channel shifting and ice effect. ‘

Remarks.--Flow regulated since 1935-37 by Fish and Wildlife Service dams on Souris, Des Lacs,

ft.

and Wintering Rivers (combined capacity, about 181,000 acre-ft). Diversion for irrigation of

about 7,000 acres about 5 miles upstream at Eaton Dam since 1937, Only annual peaks are

shown,
Peak stages and discharges
Gage Ice . Gage Ice .

Water Date height |effect | Discharge||Water Date height | effect stclfmarge
year (feet) |(feety | (cfs) year (feet) | (feety| (cfS)
1933 Apr. 10, 1933 9.02 | -0.4 1,080 1937 June 25, 1937 54,40 226
1934 Apr., 3, 1934 5.02 |-1,0 - 1938 May 2, 1938 86,73 431

Apr, 3, 4, 1934 385 1939 Apr. 1, 1939 €12.53 1,150
1935 July 26, 1935 45,78 334 1940 Oct., 27, 1939 5.91 311
1936 Apr. 15, 1936 b9.53" 905 1941 May 6, 1941 6.58 -

20ccurred on following day.
®0ccurred at different time than peak discharge.
¢Occurred on preceding day.
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(43) Souris River near Bantry, N. Dak,

Location,--Lat 48°30'20", long 100°26'04", in SE sec, 14, T. 158 N,, R. 76 W., on left bank 200
ft upstream from Nelson bridge, 8 miles east of Bantry, 18 miles upstream from Willow Creek,
and at mile 284.8 below Canadian border (Geological Survey river plan and profile).

Drainage area,.,--13,400 sq mi, approximately.

Gage .--Nonrecording gage prior to Mar. 16, 1938; recording gage thereafter. Prlor to Mar, 16,
1938, at same site at datum 0,17 ft lower, Gage helghts gilven herein converted to present
datum. Datum of present gage 1is 1,427.56 ft above mean sea level, datum of 1929, Emerson
Crookston adjustment of 1941.

Stage-discharge relation.--Defined by current-meter measurements; subJect to changes owing to
ice effect and shifting channel.

Bankfull stage.--7 ft,

Remarks.--Flow regulated by Fish and Wildlife service dams on Sourils, Des lacs, and Wintering
Rivers (total capacity, about 181,000 acre-ft). Diversion for irrigation of about 7,600 acres
at Easton Dam about 42 miles above station. Only annual peaks are shown,

Peak stages and discharges

Gage Ice Gage Ice .

Water Date height | effect Discharge| Water Date height | effect Discharge
year (feet) |(feety | (Sf8) || year (feet) | (teety | (cfs)
1937 July 6, 1937 2.69 118 1946 Apr, 1, 1946 7.17 607
1938 May 4, 1938 5.14 338 1947 Apr. 18, 1947 11,06 1,320
1939 Apr. 2, 1938 9.19| -1.8 - 1948 May 31, 1948 12.43 2,000

Apr. 4, 1939 9.08 -.1 866 1949 Apr, 13, 1949 13.76 4,760
1940 Oct., 29, 1939 4,94 263 1950 May 23, 1950 12,22 1,910
1941 May 7, 1941 6.16 459 1951 Apr, 23, 1951 12,55 2,220
1942 Apr. 13, 1942 9.07 -.6 - 1952 Apr. 14, 1952 11.72 1,550

Apr. 14, 1942 8.76 850 1953 July 17, 1953 12.33 1,770
1943 May 9-18, 1943 212.25 1,910 1954 July 4, 1954 8.89 750
1944 July S, 1944 - 1,600 1955 May 4, 1955 12,53 1,920
1945 Mar, 24, 1945 8.65 778

2 Occurred on May 15, 1943,

(44) Souris River near Westhope, N, Dak.
(International gaging station)

Location,.--Lat 48°53'47", long 100°57'29", in SWISE} sec, 30, T. 164 N., R. 79 W., on left bank
1,200 ft upstream from second crossing of internatlonal boundary, 1 mile downstream from Fish
and Wildlife Service dam 357, 7 miles northeast of Westhope, 11 miles downstream from
Boundary Creek, and at mile 358.2 downstream from international boundary (Geological Survey
river plan and profile).

Drainage area,.--17,600 sq mi, approximately.

Gage.--Nonrecording gage prior to Mar, 28, 1938; recording gage thereafter. Prior to Mar. 28,
1938, gage at site 6.3 miles upstream at datum 2,52 ft higher, Datum of present gage 1s
1,402,52 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements; subject to constant changing
owing to flat slopes, wind actlion, aquatic growth, beaver activity, and 1ce effect.

Remarks.--Flow regulated since spring of 1936 by Fish and Wildlife service dams on Sourds, Des
Lacs and Wintering Rivers, and Willow Creek (combined capacity, about 243,000 acre-ft).
Diversion for irrigation of about 7,600 acres at Eaton Dam since 1937. This statlion is one
of the international gaging statlons maintained by the United States under agreement with
C»nada., Only annual peaks are shown,

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |effect Discharge| Water Date height | effect |Pischarge
year (feet) |(feet) (cts) year (feet) | (teety | (cfS)
1930 Mar. 31, 1936 Apr, 14, 1936 4.94]-1.9 139
Apr. 1, 2, 1930 6.98 1,130 || 1937 Apr, 11, 1937 1,90 9,0
1938 June 18, 1938 4.25 51
1931 Apr, 2, 1931 2.48]-1,52 - 1939 Mar, 31, 1939 6.941-3,22 -
Apr. 6, 7, 1931 | - 118 June 16, 1939 4.40 27.5
1932 Apr. 6, 1932 4,10}-1.8 - 1940 [0ct. 23, 25-28,1939 4,24 29
. May 4, 1932 3.06 148 Aug. 5, 1940 4,35 -
1933 Apr. 17-21, 1933 7,25 1,130 1941 June 12, 1941 4,24 36
1934 Apr, 7, 1934 6.02 524 Sept, 8, 1941 4,92 -
1935 July 7-9, 1935 47,06 279
a0ccurred on Apr, 19, 1933,

bOccurred on July 9, 1935,
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(44) Souris River near Westhope, N. Dak.--Contlnued

Peak stages and discharges

Gage Ice A Gage Ice X
Water Date height |effect | Discharge|Water] = pge height | effect |Pischarge
year (feet) |(feety | (cf8) || year (teet) | (feety| (cfS)
1942 Apr. 10, 1942 8.96] -2.96 - 1949 | Apr. 18, 1949  |416.9 6,400
Apr. 21, 1942 7.94 1,100 |{1950| May 17, 1950 11.77 2,650
1943 May 6, 1943 11.89 - May 23, 1950 12.31 -
May 22,23, 1943 - ¢2,240
1944 | July 9, 10, 1944 - 2,000 |{1951| Apr. 29, 1951,
1945 Mar. 31, 1945 - ¢1,040 May 1, 1951 - 3,100
May 8, 1951 13.98 -
1946 Apr. 4, 1946 8.04|-1.27 - 1952 Apr. 24,26,27, 1952 | ¢8.89 1,420
Apr. 8-13, 1946 - c600 ||1953| Aug. 13, 1953 9.46 1,550
1947 | Apr. 19-20, 1947 - ¢1,800 ||1954| July 13, 1954 10.25 1,780
Apr. 21, 1947 11,37 - July 17, 1954 10.52 -
1948 May 1948 13.63 - 1955 | Apr. 14, 1955 13.82 3,500
Apr. 26, 1948 - c2,900

¢Maximum daily discharge.
dQ0ccurred two days later,
¢Ocecurred Apr, 27, 1952,

MINNESOTA RIVER BASIN
(45) Little Minnesota River near Peever, S, Dak.

Location,--lat 45°36'05", long 96°52'18", in SW{ see, 13, T. 125 N., R, 50 W., on right bank 2
miles northwest of town of Browns Valley, Minn., 34 miles upstream from proposed Lake Traverse .
diversion, 5.3 miles northeast of Peever, S. Dak., 7¢ miles downstream from Jorgenson River,
and 8 miles upatream from Big Stone Lake, ’

\ rainage area,--447 sq mi,

age.--Nonrecording gage October 1339 to Aug. 27, 1940; recording gage thereafter. Oct, 1, 1939,
to Mar, 20, 1940, at site 4% miles downstream at different datum. Mar, 21 to Apr. 12, 1940,
at site 100 ft downstream at present datum, and Apr. 13 to Aug. 27, 1940, at present site and
datum. Altitude of present gage is 1,000 ft (from topographic mapi.

Stage-discharge relation.--Defined by current-meter measurements below 3,500 efs, Falrly stable
except for small shifts due to accumulation of debris on control,

Bankfull stage.--11 ft.

Remarks.--Base for partlal-duration series, 450 cfs.

Peak stages and discharges

Gage Ice . Gage Ice .
W:;err Date height |effect | Discharge||Water Date height | effect [ Pischarge
y (teet) |(feety | (cf8) year (feet) |(feety | (cf9)
1940 Mar. 30, 1940 5.65]-1,00 442 || 1946| Mar. 20, 1946 7.58|-1.4 -
Mar. 21, 1946 6.35
1941 June 23, 1941 5.72 714 || 1947| Apr. 5, 1947 8.25 %’g;g
1942 May 2, 1942 8.00 1,750 Apr. 11, 1947 9.51 2,780
May 14, 1942 9.39 2,650 || 1948] Mar. 24, 1948 8.84|-1.65( 1,410
May 18, 1942 6.40 990 Apr. 5, 1948 4,94 514
June 7, 1942 9.80 2,960 || 1949] Mar, 5, 1949 5.64-2.8 -
June 12, 1942 5.55 672 Apr. 2, 1949 4.69 395
1943 Mar. 25, 1943 13.35|-1.85| 4,320 || 19s50| Apr. 1, 1950 |e13.05 -
Mar. 30, 1943 10.57 3,660 Apr. 8, 1950 () -
dune 3, ig:z 5.20 605
June 15, 1943 4.87 500 |{1951| Apr. 4, 1951 7.10{ -. -
1944 Apr. 6, 1944 6.40{-2.4 - Apr. 4, 1951 erss| 770 1,320
Apr. 7, 1944 4.81 486 || 1952| Apr. 8, 1952 12.16 4,730
‘May 4, 1944 4.89 515 || 1953| Mar. 18, 1953 5.64|-2.61 -
July 18, 1944 4.78 472 June 16, 1953 5.57 818
1945 Mar, 13, 1945 7.49(-2.9 - 1954| May 27, 1954 8.55 2,300
Mar. 17, 1945 6.42 1,040 May 31, 1954 7.48 1,710
June 1, 1945 6.60 1,120 || 1955| Mar, 31, 1955 a.56]-1.37] -
Aug. 17, 1945 4.7 457 Apr. 2, 1955 3.95| -.40 156

aBackwater from ice, discharge unknown.
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(46) Whetstone River near Big Stone City, S, Dak,

Location.--Lat 45°17', long 96°29', in sec, 18, T. 121 N., R, 46 W., on right bank 20 ft down-
stream from highway bridge, 1% miles west of Blg Stone City and 2 miles upstream from Big
Stone Lake.

Drainage area,--389 sq mi,

Gage,--Nonrecording gage prior to May 4, 1939; recording gage thereafter, Mar. 16, 1910, to
Nov, 16, 1912, at site 2 miles downstream at different datum. Mar, 18, 1931, to May 3, 1939,
at slte 20 ft upstream at present datum. May 4, 1939, to Nov, 8, 1952, at site 80 ft down-
stream at present datum, Datum of present gage 18 996.96 ft above mean sea level, adjustment
of 1912,

Stage-discharge relation,--Defined by current-meter measurements below 3,000 cfs.

Bankfull stage.--10 ft,

Historical data.--Maximum stage known, about 26 ft in June 1919, present site and datum, from
information by local residents.

Remarks,--Base for partial-duration series, 200 cfs, Only annual peaks are shown prior to
Oct. 1, 1940,

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |effact Discharge| |Water Date height | effect Dlsc:large
year {feet) |(feet) (cts) year (feet) | (feet) (cfs)
1910 Mar. 8, 1910 11.6 2,070 1945 Mar, 12, 1945 7.07}-0.82 990
May 24, 1945 4.28 299
1911 Mar, 19, 1911 1.85 52 June 2, 1945 9.87 2,770
1912 Apr, 15, 1912 5.2 507 June 12, 1945 4.54 408
1931 May 28, 1931 7.10 1,320 19486 Mar. 15, 1946 7.941-1.74 970
1932 Mar. 1, 1932 5.70}|-1.6 244 Mar, 22, 1946 7.28| -.,80] 1,160
1933 Mar. 2, 1933, 3.84(-1.6 - Apr., 6, 1946 3.78 215
June 6, 1933 2.84 45 June 27, 1946 3.90 263
1934 Mar., 19, 1934 4,60(-2.3 - July 20, 1946 4.43 408
June 9, 1934 3,32 90 1947 Apr. 5, 1947 9.25]-1.25 1,780
1935 Mar. 5, 1935 7.65{-3.5 - Apr, 11, 1947 13,95 5,500
June 18, 1935 4.6 391 Apr, 18, 1947 5,58 742
. Apr. 25, 1947 4,97 524
1936 Mar., 10, 1936 5,96 |-2.2 - 1948 Mar, 25, 1948 10.87 3,370
Mar. 22, 1936 5,181 -.5 422 Mar. 30, 1948 | 5.79 815
1937 May 21, 1937 10,10 2,900 Apr. 5, 1948 4,67 434
1938 Mar. 14, 1938 6.00(-1,80 234 June 24, 1948 3.83 238
1939 Mar. 23, 1939 8.70]-1.10} 1,500 July 20, 1948 4.89 508
1940 Mar. 30, 1940 7.95}-1,80 - July 22, 1948 4,98 539
Mar. 31, 1940 7.89|-1.29 1,040 1949 Mar, 5, 1949 6.71]-4.4 -
Mar., 29, 1949 4,75} -.50 332
1941 Mar, 12, 1941 5.05(-1,.8 - July 9, 1949 4,31 344
Apr. 10, 1941 4,24 244 1950 Mar, 27, 1950 9.491-3.74 796
Apr., 21, 1941 4,21 236 Apr., 1, 1950 T7.35| -.43 1,250
1942 Apr. 27, 1942 4,25 246 Apr. 16, 1950 5.70 778
Apr. 30, 1942 4.83 405
May 2, 1942 7.68 1,440 1951 Apr. 4, 1951 9,19!-3,00 -
May 14, 1942 11.03 3,390 Apr. 4, 1951 8.94(-2.62] 1,100
May 18, 1942 7.26 1,250 Apr, 15, 1951 3.70 211
June 1, 1942 7.54 1,340 June 4, 1951 3.78 227
June 7, 1942 11,50 3,740 1952 Apr. 4, 1952 12,07 4,530
June 12, 1942 5.89 693 Apr, 8, 1952 13.64 5,710
June 27, 1942 4,72 331 Apr. 14, 1952 7.20 1,400
Sept. 2, 1942 4.76 344 June 29, 1852 6.75 1,200
1943 Feb, 23, 1943 8,92 |-2,.92 728 1953 Mar. 19, 1953 6.94 (-3.16 -
Mar, 25, 1943 13.50 5,140 Mar. 20, 1953 6.24 |-2,.41 238
Mar. 30, 1943 9.67 2,650 Apr, 22, 1953 3.71 212
June 2, 1943 9.81 2,710 May 2, 1953 4,73 457
June 13, 1943 5.86 834 June 24, 1953 6.56 1,110
June 15, 1943 5,91 852 1954 Apr., 7, 1954 3,82} -.10 214
1944 Mar, 25, 1944 8.08}-2,31 796 Apr. 28, 1954 4,64 432
Apr. 7, 1944 5.31} -.56 454 May 6, 1954 3.68 206
Apr. 16, 1944 4.36 320 May 31, 1954 6.13 962
Apr. 25, 1944 5.84 831 June , 1954 10,46 3,330
May 4, 1944 6.28 1,010 1955 Mar, 11, 1955 6.98 |-2,18 -
June 2, 1944 .| 6,31 1,010 Mar. 12, 1955 6.62 |-1.52 570
June 5, 1944 5.62 736
June 14, 1944 4.23 287
July 18, 1944 . 5.78 812
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. (47) Missouri River near Williston, N. Dak.

Location.--Lat 48°07!', long 103°44!', in sec, 31, T. 154 N., R, 101 W,, on left bank 10 f¢
downstream from Lewls and Clark Highway bridge, S miles southwest of Willlston, 25 miles
downstream from Yellowstone River, and at mile 1,650.2,

Drainage area,--164,500 8q ml, approximately.

Gage .--Recording gage. Datum of gage 1is 1,830.20 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements below 120,000 cfs; subject to
changes owing to channel shifting and 1lce effect.

Bankfull stage.--20 ft,

Historical data,--Maximum stage known, about 28 ft in April 1912, from information by local
residents.

Eemarks,.--Many diversions above station for irrigation. Flow regulated by Fort Peck Reservolr
(usable capacity, 18,800,000 acre-ft), since 1937, Only annual peaks are shown,

Peak stages and discharges

Gage Ice ) Gage Ice .
Water Date height |effact | Discharge Water Date height | effect | Pischarge
year (feet) |(teet) | (cfs) || year (teet) | (feety| (cfs)
1929 Mar. 22, 1929 16.4 [*-10 - 1942 Mar. 13, 1942 9.70(-3.3 -
June , 1929 10.8 109,000 June 13, 1942 9.45 69,500
1930 Apr. 4, 1930 18.6 -1.5 - 1943 Mar. 28, 1943 19.78 |-8.5 -
Apr. 4, 1930 18.0 231,000 Mar. 30, 1943 17.26 204,000
1944 Mar. 24, 1944 15,73 |-7.1 -
1931 June 13, 1931 7.7% 52,000 June 22, 18944 11.69 121,000
1932 Apr. , 1932 11.08 -5.4 - 1945 | Mar. 19-20, 1945 10.26 |-3.0 -
June 29, 1932 10.93 99,200 June 29, 1945 8,90 70,800
1933 Mar, 17, 1933 11,94 -4.5 -
June 21, 1933 10.78 92,400||1946 | June 15, 1946 * | 7.92 53,300
1934 Mar, 16, 1934 10.28 -1.2 58,900/(]| 1947 Mar. 23, 1947 18.6 [-1.1 -
1935 Mar. 27, 1935 10.50 -4.3 - Mar, 24, 1947 18,01} -.4 210,000
June 19, 1935 9.59 84,100]| 1948 Mar, 26, 1948 12.00-5.6 -
June 10, 1948 9.54 78,300
1936 Mar, 9, 1936 18.20 -9.0 - 1949 Mar. 26, 1949 13,29 |-6.8 -
. June 6, 1936 9.13 62,500 June 15, 1949 : b49,700
1937 April 1937 10.65 -3.5 - 1950 Apr. 6, 1950 11,97 [-4.4 -
June 16, 1937 10,27 88,300 Apr. 17, 1950 11.08 110,000
1938 Mar. 14, 1938 18.22 -8.0 -
July 6, 1938 11.41 106,000(| 1951 Apr. 8, 1951 16.76 |-7 -
1939 Mar, 24, 1939 15.28 -5.5 - Apr. 8, 1951 12,5 140,000
Mar, 26, 1939 14.05 152,0001] 1952 Apr. 1, 1952 17.76 }-2.16 | 170,000
1940 Apr. 8, 1940 8.48 -3.8 - 1953 Apr. 3, 1953 9,931-5,0 -
June 10, 1940 T7.74 45,200 June 19, 1953 9.14 13,400
1954 | Apr. 8, 1954 10.37| -.4 | 970,000
1941 | Apr. 1, 1941 13,74 | -7.5 - 1955 | Apr. 3, 1955 10.30| -.6 | 70,000
Sept. 9, 1941 7.34 47,100
About.

bDaily mean discharge.

"LITTLE MUDDY CREEK BASIN

(48) Little Muddy Creek near Williston, N. Dak.
(Published as "Little Muddy River" prior to 1946)

Location,--Lat 48°12!', long 103°36', on line between sec. 31, T, 155 N., R. 100 W., and sec. 6,
T. 154 N., R, 100 W., on upstream side of highway bridge, 2.5 miles downstream from Camp
Creek, 4 miles northeast of Williston, and 6 miles upstream from mouth,

Drainage area,--920 sq ml, approximately, of which 100 sq mi 1s probably noncontributing,

Gage.--Nonrecording gage. 1904-09 at site 2% miles upstream, above Camp Creek, at different
datum, 1932-33 at site half a mile upstream at different datum. Altlitude of present gage is
1,850 ft (by interpolation between known altitudes along river channel).

Stage-discharge relation.--Defined by current-meter measurements below 900 cfs for the 1904-9!
site, below 330 cfs for the 1932-33 gite, and below 2,300 efs for the 1946-54 site; subjJect to
change owing to 1ce effect and.aquatic growth,

b-nkfull stage.--13 ft, present site and datum.

Historical data.--A stage of about 13 ft, present site and datum, was reached 1in 1904 and a
stage of approximately 12 ft, present site and datum, was reached in years 1911, 1916, 1925,
1929, and 1935.

Remarks.--Some regulation by Lake Zahl, Fish and Wildlife Reservoir. The station was discon-

. tinued in October 1954 and a new station was established 63 miles upstream. The records are
not equivalent. The 1955 maximum discharge for the old site was computed by multiplying the
maximum discharge for the new site by a factor of 0.,97. Only annual peaks are shown.



LITTLE MUDDY CREEK BASIN

(48) Little Muddy Creek near Williston, N, Dak.--Continued

Peak stages and discharges

65

Gage Ice i Gage Ice i
Wa;err Date height |effect stcl;arge Water Date height | effect | Discharge
ye (feet) |(teet)y | (cf9) year (teety | (feety | (cfs)
1306 June 7, 1906 7.0 1,800 1949 Mar, 28, 1949 12.0 |-3,0 -
1907 Apr. 17, 1807 8.2 1,310 Mar. 28,
1908 Apr., 5, 1908 6,8 1,670 Apr. 3, 1949 - 1,300
1950 Apr, 7, 1950 11.36}-2.3 1,330
1933 Mar. 8-10, 1933 11.54|-1,74 798 P ’ '
1951 Apr. 4, 1951 11,92 2,330
1947 Mar, 23, 1947 13.8 -7 ¢2,500 1952 Apr. 6, 1952 12.52 2,590
1948 Mar, 23, 1948 12.6 |-1.6 1,950 1953 June 24, 1953 13,0 2,820
1954 Feb. 10, 1954 9,85{-1.15 1,200
1955 Mar, 30, 1955 - 3,640
%About.

LITTLE MISSOURI RIVER BASIN

(49) Little Missouri River near Alzada, Mont.

Location.-~lat 45°05', long 104°24', in NE#SWi sec, 6, T. 9 S., R. 60 E,, on right bank 1.9
miles downstream from Thompson Creek and 4 miles north of Alzada,
Drainage area.--780 sq mi, approximately.

Gage .--Nonrecording gage prior to June 14, 1947; recording gage thereafter,

3,367 ft above mean sea level (river-profile survey).
Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to
channel changes and ice effect.
Bankfull stage.--12 ft,.
Remarks,--Several diversions of floodwaters for irrigation of hay meadows above station, Some
storage in coulees.

Peak stages and discharges

Base for partial-duration series, 1,1Q0 cfs.

Datum of gage 1s

Gage : Wat Gage .
Water Discharge ater " Discharge
year Date sy (cts) year Date Reign (cfs)
1912 Apr. 6, 1912 15.3 4,550 1922 Mar. 19, 1922 8,7 1,630
Apr, 21, 1912 10,2 2,230 Apr, 8, 1922 9.94 2,000
May 8, 1912 10.5 2,320 Apr, 15, 1922 7.8 1,390
July 6, 1912 7.1 1,300 May 1a, 1922 : {a)
Aug. 5, 1912 7.7 1,480 June 10, 1922 13,2 3,350
1913 Mar, 10, 1913 10,0 2,170 June 16, 1922 14,7 4,100
Apr, 1, 1913 14,7 4,250 July 23, 1922 6.9 1,140
Sept,18, 1913 11.8 2,830 1923 Mar. 30, 1923 7.32 1,260
1914 July 30, 1914 11,2 2,590 June 10, 1923 7.5 1,310
Aug. 3, 1914 11.33 2,630 July 25, 1923 8.0 1,440
1915 Mar, 29, 1915 7.5 1,420 Aug, 11, 1923 8.2 1,490
Apr, 7, 1915 7.8 1,450 Aug, 16, 1923 12.4 2,960
June 13, 1915 13.4 3,600 Sept,30, 1923 14.68 4,090
June 22, 1915 9.0 1,710 1924 Oct. 12, 1923 8.6 1,600
July 7, 1915 g.1 1,740 Mar. 2, 1924 7.9 1,420
Aug. 4, 1915 9.5 1,880 Apr. 8, 1924 15.28 4,420
1925 Feb, 6, 1925 8.8 1,660
1916 Feb, 21, 1916 - (o) Feb, 25, 1925 7.3 1,250
Mar, 12, 1916 8.18 1,480 Mar, 8, 1925 10.3 £,120
1917 Mar, 31, 1917 9.23 1,780 Mar, 25, 1925 7.05 1,180
Apr. 11, 1917 13,18 3,250 June 3, 1925 9.80 1,950
1918 Mar. 15, 1918 11,97 2,770 June 9, 1925 8,42 1,550
Mar, 19, 1918 8.3 1,520 June 17, 1925 15.5 4,540
July 17, 1918 7.4 1,280
1919 July 30, 1919 7.70 1,360 1929 Mar, 12, 1929 9,92 1,990
1920 March 1920 - o Mar, 23, 1929 11.3 2,500
May 12, 1920 - e Mar, 31, 1929 13.0 3,250
June 7, 1920 8.3 1,520 Apr. 7, 1929 13.1 3,400
June 20, 1920 8.6 1,800 May 30, 1929 14,50 4,000
July 2, 1920 7.9 1,420 June 3, 1929 9.0 1,710
1930 Feb, 23, 1930 10.38 2,150
1921 June 29, 1921 6.07 915 June 3, 1930 7.4 1,280
dCrests of unknown magnitude, belleved to have exceedéd 1,100 cfs, occubred on thhs date,
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. (49) Little Missouri River near Alzada, Mont,--Continued
Peak stages and discharges
Gage Water Gage Di
Water A Discharge - ischarge
Date height ear Date height
year {feet) (cts) Y (feet) (cts)
1931 May 28, 1931 3.43 164 1944 Apr. 4, 1944 - [
1932 Feb, 27, 1932 7.5 1,310 May 20, 1944 - i
Apr. 24, 1932 14,9 4,210 June 6, 1944 - e
June 27, 1932 8,00 1,440 June 18, 1944 - a
— June 24, 1944 13.0 3,040
1935 July 22, 1935 6.79 1,080 1945 Mar. 14, 1945 - 1,100
1936 Mar., 7, 1936 7.28 1,310 1946 May 24, 1946 13.1 3,080
1937 June 6, 1937 8.4 1,550 June 14, 1946 12.3 2,720
June 14, 1937 12,05 2,800 1947 Mar, 22, 1947 - {a)
July 17, 1937 9.70 1,920 June 23, 1947 14.42 2,850
July 20, 1937 7.3 1,250 1948 Mar. 27, 1948 9,82 1,200
1938 May 31, 1938 5.55 794 June 18, 1948 16.08 3,690
1939 Mar. 24, 1939 7.9 1,420 1949 Mar. 7, 1949 - a
1940 Aug. 19, 1940 9.6 1,600 Mar. 22, 1949 12.85 2,230
1950 Apr. 4, 1950 10.94 1,550
1941 Apr, 14, 1941 11.7 2,480 Apr. 12, 1950 11.82 1,860
June 2, 1941 10.5 1,980 May 10, 1950 10,46 1,380
June 11, 1941 12.54 2,820
1942 May 15, 1942 7.9 1,140 1951 June 17, 1951 5.89 490
May 18, 1942 10.0 1,800 1952 Apr. 1, 1952 10.51 1,400
June 6, 1942 12.90 3,000 1953 May 29, 1953 11,34 1,630
1943 RAbout Feb, 19,1943 - e June 18, 1953 10,74 1,590
Mar. 27, 1943 11.81 2,500 1954 Apr. 6, 1954 8.28 792
June 28, 1948 10.0 1,800 1955 Apr. 13, 1955 9,12 1,270
May 19, 1955 11,23 1,780

eCrests of unknown magnitude, belleved to have exceeded 1,100 cfs, occurred on this date.

. (50) Little Beaver Creek near Marmarth, N, Dak.

Location.--lat 46°16', long 103°58', in NE4 sec. 7, T. 132 N., R, 106 W., on left bank 150 ft
upstream from concreted ford, three-quarters of a mile downstream from Corral Creek, 3 miles
southwest of Marmarth, and 5 miles upstream from mouth,

Drainage area.--615 sq mi, approximately.

Gage.--Nonrecording gage prior to June 28, 1951; recording gage thereafter. Prior to Mar, 15,
1941, at site half a mile upstream at datum 0.57 ft higher., Mar, 15, 1941, to May 20, 1947,
at present site and datum, May 21, 1947, to June 27, 1951, at site half a mile upstream at
present datum, Altitude of present gage is 2,739 ft (by barometer), Gage heights given
herein adjusted to present site and datum,

Stage-discharge relation,--Defined by current-meter measurements below 4,500 cfs and extended to
12,700 cfs on basis of slope-area measurement; subject to changes owing to channel shifting
and ice effect.

Bankfull stage.--11 ft,

Remarks.--Base for partial-duration series, . 2,000 cfs. Only annual peaks are shown prior to

-~ Oct, 1, 1947,

~

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |effact | Discharge)Water Date height | effect |Pischarge
year (feet) |(feet) | (cf®) || vear (feet) | (feet) [ (cf9)
1939 July 6, 1939 10.0 5,500 || 1946| July 8, 1946 8.20 3,700
1940 Aug. 9, 1940 4.0 1,130
1948| Mar. 14, 1948 8.7 |-2.95| 2,200

1941 | . June 10, 1941 6.56 2,670 June 4, 1948 8.6 4,200
1942 | “ May 30, 1942 6.11 2,440 June 14, 1948 11.0 6,700
1943 Feb. 20, 1943 9.3 |-1.6 - June 17, 1948 7.2 3,100

Mar. 24, 1943 8.40 4,000 June 27, 1948 6.5 2,600
1944 June 22, 1944 12.5 9,260 Aug. 9, 1948 7.8 3,500
1945 Mar. 15, 1945 7.6 |-1,0 | 2,700 || h949] Mar. 23, 1949 8.1 | -.651 3,300
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(50) Little Beaver Creek near Marmarth, N. Dak,--Continued
Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |effoct | Discharge Water Date height | effect |Pischarge
year (teet) {(feety | (cf8) ||year (feet) | (teety | (cfS)
1950 Apr. 3, 1950 8.8 1-2.5 2,500 1952 Apr. 6, 1952 13,9 12,700
Apr, 7, 1950 9.1 4,600 1953 June 15, 1953 6.51 2,130
June 20, 1953 6.56 2,170
1951 Sept. 3, 1951 6.21 2,230 1954 Sept. 6, 1954 9.49 4,820
Sept. 4, 1951 5,88 2,040 1955 June 27, 1955 7.81 2,990

{(51) Little Missouri River at Marmarth, N. Dak.

Location,--Lat 46°18', long 103°54', in SE{ sec. 30, T, 133 N,, R. 105 W,, on upstream side of
highway bridge in Marmarth, 1% miles downstream from Little Beaver Creek.

Drainage area.--4,570 sq mi, approximately.

Gage.,--Nonrecording gage. Frior to June 23, 1950, on former highway bridge 75 ft downstream at
same datum. Datum of gage is 2,686.32 ft above mean sea level, datum of 1929.

Stage-discharge relation,--Defined by current-meter measurements below 25,000 cfs.

Bankfull stage.--18 ft, .

Historical data,--According to local residents, the greatest known flood occurred in June 1907
(stege unknown).

Remarks,--Only annual peaks are shown,

Peak stages and discharges

Gage | Ice Gage | Ice
Water Date height | effect Discharge| [Water Date height | effect Discharge
year (teet) |(teet) | (cfs) || year (feet) | (teet) | (c9)
1939 July 7, 1939 9.70 7,710 {]| 1946 June 23, 1946 11.00 10,800
1940 July 28, 1940 9.77 7,710 ig:; Mar. 23, 1947 21.7 45,000
Mar, 15, 1948 . -0,
1941 June 11, 1941 11.1 9,990 || 1949 Mar. 24: 1949 ii.gg 0.8 i?:ggg
1942 May 30, 1942 7.21 4,160 || 1950 Apr. 7, 1950 14.2 18,500
1943 Feb, 20, 1943 19.85 36,000
1944 Apr. 5, 1944 17.80 29,600 11951 July 29, 1951 8,05 4,940
1945 Mar. 13, 1945 11.35 10,400 |} 1952 Mar. 31, 1952 23.4 |-2.65] 41,300
1953 June 19, 1953 10,44 10,000
1954 Sept., 6, 1954 6,25 3,400
1958 June 27, 1955 5.80 2,550

(52) Little Missouri River at Medora, N, Dak,

Location.--lLat 46°55', long 103°32', in NE{ sec. 27, T. 140 N., R. 102 W,, on left bank 600 ft
downstream from bridge on U, S. Highway 10, a quarter of a mile northwest of Medora, and 1
mile upstream from Andrews Creek,

Drainage area,--6,190 8q mi, approximately.

Gage,--Nonrecording gage prior to Aug. 23, 19513 recording gage thereafter. May 12, 1903, to
1916, nonrecording gages used interchangeably at aites 950 ft and 750 ft upstream from pres-
ent site at datum about 1 ft lower than present datum., Oct, 11, 1921, to Sept, 30, 1924, at
site 600 ft upstream from present site at datum about 1 ft lower than present datum, Aug. 31,
1928, to Sept. 30, 1934, at site 600 ft upstream from present site and within 0.2 ft of
present datum, Oct. 1, 1945, to Aug. 22, 1951, at site 600 ft upstream from present site and
at present datum. Datum of present gage is 2,246.,75 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements below 43,000 cfs; subject to
changes owing to channel shifting and ice effect.

Bankfull stage.--15 ft,

Historical data,--Flood in 1913 reached a stage of 15-18 ft, present datum, from information by
local residents,

Remarks.--Records for the period 1909-12, 1914-16 were computed using the gage-height record
published by the U. S. Weather Bureau and an open-water rating based on one diacharge
measurement made in 1912 and ratings used for the period 1903-8. Base for partial-duration
series, 3,000 cfs. Only annual peaks are shown prior to Oct., 1, 1945,
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. (52) Little Missouri River at Medora, N. Dak.--Continued
Peak stages and discharges
Gage Ice . Gage Ice X
Water Date height |effect Discharge||Water Date height | effect Discharge
year (teet) |(feer) | (cf8) || year (feet) |(feety | (cf®)
1904 June 9, 1904 11,2 11,600 1947 Feb, 18, 1947 - 5,500
1905 July 2, 1905 10,2 8,500 Feb, 23, 24, 1947 9.7 {-4.7 -
Mar, 23, 1947 20.5 65,000
1906 June 8, 1906 12,0 13,900 Apr, 12, 1947 8.4 8,910
1907 June 24, 1907 16.0 29,000 June 24, 1947 8.73 2,340
1908 June 6, 1908 10.7 10,800 |{ 1948 Feb. 19, 1948 8.5 | -.8 6,700
1909 May 31, 1909 11.5 12,400 Mar. 16, 1948 8.7 | -.6 7,600
1910 Mar., 16, 1910 9.5 7,550 Mar, 20, 1948 8.1 7,900
Mar, 23, 1948 13.5 24,100
1911 May 17, 1911 8.6 5,540 June 7, 1948 6.0 3,400
1912 July 8, 18912 8.7 5,750 June 19, 1948 8.1 3,700
—t June 23, 1948 6.1 3,700
1914 Apr. 3, 1914 6.3 1,850 || 1949 Mar. 9, 1949 8.1 |-1.1 5,200
1915 June 16, 1915 14.1 24,700 Mar, 21, 1949 13.0 }-3.0 12,600
Mar. 27, 1949 11.2 14,600
1916 Mar, 16, 1916 9.1 6,630 || 1950 Mar. 6, 1950 8.1 7,970
Apr, 3, 1950 10.5 |-3.0 6,560
1924 Apr. 4, 1924 13.8 18,500 Apr. 8, 1950 13,0 25,600
Apr. 16, 1950 12.6 20,800
1929 June 7, 1929 17.2 38,700 May 11, 1950 7.0 5,610
1930 Feb, 25, 1930 8.4 -1.5 -
Sept.13, 1930 7.0 4,700 [|1951 gar. 22, 1951 9.0 |[-3.0 3,820
ar, 22, 1951 8.5 |-1.7 | 5,200
1931 June 22, 1931 4,52 1,610 1952 Apr. 1, 1952 18,35{-2.0 38,900
1932 Apr, 28, 1932 9.66 12,500 Apr, 8, 1952 17.32 42,500
1933 May 24, 1833 12.44 20,800 1953 Mar, 19, 1953 6.5 -5 4,800
1934 June 12, 1934 4,50 1,850 June 17, 1953 5.00 3,210
June 21, 1953 8.21 8,820
1946 May 30, 1946 6.18 3,910 || 1954 Apr. 17, 1954 5,99 4,320
. June 18, 1946 6.4 3,910 || 1955 June 27, 1955 13,90 25,620
June 24, 1946 8.75 9,310

(53) Beaver Creek at Wibaux, Mont,

Location.--Lat 46°59', long 104°11', in NE{ sec. 12, T. 14 N., R, 59 E,, on upstream side of
bridge on U, S. Highway 10 at Wibaux, 12 miles upstream from Little Beaver Creek,

Dralnage area.--351 sq mi.

Gage.,--Nonrecording gage. Prilor to Sept. 21, 1940, at sites about 500 ft upstream at different
datums.

Stage-discharge relation.--Defined by current-meter measurements below 1,800 cfs and extended
above on the basis of logarithmic plotting; subject to changes owing to ice effect and channel
shifting.

Bankfull stage.--12 ft,

Remarks,--Base for partial-duration series, 75 cfs.

Peak stages and discharges

Gage Wat Gage .
Water ! Discharge ater ] Discharge
year Date ’(‘fe‘gg‘ (cfs) year Date ':25:‘; (cts)
1929 June 7, 1923 - 230,000 1942 Mar, 10, 1942 - ¢]1,400
— Mar, 24, 1942 6.88 202
1938 | 1st week in March - (s) Apr. 4, 1942 8.20 593
Apr, 26, 1938 7.14 1,310 June 7, 1942 10.70 1,840
May 22, 1938 3.88 123 1943 Feb, 22, 1943 - e2,200
July 1, 1938 5.36 544 Mar. 24, 1943 - (»)
. Sept. 8, 1938 6.92 1,070 June 7, 1943 9.60 1,130
L1939 Mar, 21, 1939 10.8 3,780 June 30, 1943 7,94 342
©1940 Apr. 24, 1940 4.78 91 1944 Mar, 23, 1944 - (b)
Apr. 5, 1944 11.0 2,040
1941 Mar. 29, 1941 5.96 33 June 18, 1944 8,6 530
‘ June 23, 1944 9.2 880
Nov, 7, 1944 8.2 335
Nov, 13, 1944 8.0 250

2 About,
. bCrests of unknown magnitude, belleved to have exceeded 75 cfs, occurred on this date,
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{53) Beaver Creek at Wibaux, Mont.--Continued

Peak stages and discharges
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Gage ; Water Gage ;
Water Discharge _ Discharge
year Date l::eig:x)t (cfs) year Date l’::;g:x)t (cfs)
1945 Feb. 9, 1945 - éb; 1948 Mar, 15, 1948 - (b)
Mar. 13, 1945 - b Mar, 19, 1948 10.0 1,300
Mar, 21, 1945 8.0 281 July 4, 1948 11.5 2,380
Mar. 30, 1945 7.8 222 July 13, 1948 7.6 204
June 8, 1945 7.4 123 July 20, 1948 7.2 104
1949 Mar. 23, 1949 11.7 1,700
1346 Mar. 30, 1946 - (s) Mar, 28, 1949 11.15 2,140
July 10, 1946 8.5 480 1950 Mar, 5, 1950 - ébg
July 18, 1946 8.3 380 Mar., 24, 1950 - b
1947 Feb, 17, 1947 - b Apr. 8, 1950 9.58 1,100
Mar. 24, 1947 - b
Apr. 11, 1947 10.3 1,580 1951 Mar, 24, 1951 11.16 400
June 24, 1947 8.7 585 1952 Apr., 8, 1952 13,00 3,760
June 27, 1947 8.4 430 1953 June 24, 1953 7.00 104
July 17, 1947 8.2 360 1954 Feb., 6, 1954 8.54 350
Aug. 6, 1947 8.0 ¢300 Apr. 7, 1954 10.16 1,210
1955 Mar, 10, 1955 10,80 1,000
Apr. 1, 1955 7.04 114
Apr, 22, 1955 6.94 118
eAbout.

Crests of unknown magnitude, believed to have exceeded 75 cfs, occurred on this date,

(54) Little Missouri River near Watford City, N. Dak.

Location.--lLat 47°36', long 103°16', in NW} sec, 35, T. 148 N,, R. 99 W,, on left pler at down-
stream side of bridge on U. S. Highway 85, 174 miles south of Watford City and 18 miles
upstream from Cherry Creek,

Drainage area.--8,490 sq mi, approximately.

Gage.--Recording and nonrecording gages.

datum of 1929,

Datum of gage 1s 1,929.03 ft above mean sea level,

Due to faulty intake action, most of high-water records have been based on
graphs drawn through readings of wire-welght gage.
Stage-discharge relation.--Defined by current-meter measurements below 41,000 c¢fs and extended
above on basis of float measurement at 67,000 cfs; subject to changes owing to shifting
channel and 1lce effect,
Bankfull stage.--20 ft,
Historical data,--Flood of Mar., 25, 1947, 1s the highest known flood since at least 1921.
Remarks,--Base for partial-duration series, 8,000 cfs.

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |effact D‘s":“"ge Water Date height | effect | Pischarge
year (feet) |(feety | (cts) || year (teet) | (feety| (cfs)
1935 | July 11, 1935 10.60 20,500 |[ 1946 Feb. 24, 1946 8.75]-0.75] 8,000
1947| |Mar. 25, 1947 24.0 110,000
1936 Mar. 10, 1936 8.00 8,800 Apr. 14, 1947 8.18 9,760
1937| June 15, 1937 7.85 8,990 June 23, 1947 8.30 10,200
1938| Mar. 3, 1938 9.0 |-2.0 - 1948 | Mar. 17, 1948 14.6 |-5.0 | 14,300
Mar. 15, 1938 9.4 14,600 Mar. 24, 1948 11.56|-1.49] 16,000
June 18, 1938 9.4 14,600 || 1949 | Mar. 9. 1949 11.36 [-2.77| 11,000
June 30, 1938 8.15 9,380 Mar. 28, 1949 13.7 |-1.00| 28,000
1939 | Mar, 22, 1939 13.05[-1.20| 26,500 |[1950| Mar. 6. 1950 9.38| -.92| 10’600
1940| Sept.23, 1940 6.83 4,270 Apr. 9, 1950 21.42[-2.85| 80,000
Apr. 17, 1950 10.80
1941 Mar. 20, 1941 8.0 |-1.5 - g ’ 18,500
June 11, 1941 3.0 13,000 {1951 | Feb, 12, 1951 11.88 |-1.50 | 217,000
1942 Mar, 11, 1942 9.59| -.60| 12,600 Mar. 25, 1951 13.94 |-4.5 :
1943 | Mar. 25, 1943 18 - Mar. 27, 1951 13.82 |-3.16 | 218,000
1944| Mar. 24, 1944 9.0 [-4.4 - 1952 | Apr. 3, 1952 13.92 34,100
Apr. 8, 1944 14.4 32,600 Apr. 10, 1952 15.53 42,200
June 10, 1944 8.40 9,140 ||1953 | Mar. 25, 1953 8.55 |-2.0 :
June 18, 1944 8.98 10,400 June 22, 1953 7.68 7,650
June 25, 1944 10.3 14,700 || 1954 | Feb, 20, 1954 8.00 |-4.0 Z
1945| Mar. 14, 1945 14.4 | -.5 | 30,000 June 14, 1954 8.37 10,200
1955 | June 28, 1955 9.96 17.600

eAbout.
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(55) Missouri River near Elbowoods, N, Dak,
roation.--l.at 47°34', long 102°12', in NEINE} sec, 12, T, 147 N., R, 91 W., on downstream side
of right span of bridge on State Highway 8, 2 miles downstream from Little Missouri River, 23
miles west of Elbowoods, and at mile 1,504,0,

Drainage area,--179,800 sq mi, approximately.

Gage.--Recording gage Apr, 18, 1940, to Nov, 8, 1945; nonrecording gage at same site and datum
prior to Apr. 18, 1940, and after Nov, 8, 1945. Datum of present gage 1s 1,716,13 ft above
mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to
channel shifting and ice effect.

Bankfull stage,.--17 ft,

Remarks.--Many diversions above the station for irrigation, Flow regulated by Fort Peck Dam
(usable capacity, 18,800,000 acre-ft) since 1937. Only annual peaks are shown,

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height effect | Discharge| Water Date height | effect stc:xarge
year (teet) |(feet) | (cf8) || year (teet) | (teet) | (cfs)
1940 June 10, 1940 8.94 38,900 |} 1948 June 15, 1946 10,45 58,800
1947 Mar, 26, 1947 23.2 |o-4 260,000
1941 Apr. 10, 1941 9.0 65,000 ] 1948 Mar. 25, 1948 15,14 j2-7 -
1942 June 8, 1942 9.86 74,000 June 10 or 11, 1948} 10.2 77,000
June 15, 1942 10,12 74,000 || 1949 Apr, 3, 194S 19,05 -
1943 Mar, 31, 1943 21,08 - Apr. 5, 1949 15,5 ¢170,000
Mar., 31, 1943 20,96 241,000 |] 1950 Apr., 10, 1950 17.30)%-7.5 -
1944 Apr., 5, 1944 17.2 - Apr, 15, 1950 14.93 161,000
June 25, 1944 13.10 116,000
1945 Mar., 20, 1945 12,971 -3 - 1951 Apr. 6, 1951 16,03} -7 -
June 30, 1945 9.86 70,200 Apr, 11, 1951 12,33 94,000
1952 Apr., 5, 1952 25,2 -2 360,000
1953 June 23, 1953 510,92 75,900

%About,
bOoceurred three days earlier,

‘ (56) Missouri River below Garrison Dam, N. Dak,

Location,--Lat 47°23'08", long 101°23'36", in NWi sec, 16, T. 145 N,, R. 84 W,, on right bank,
4.3 miles north of Stanton, 5 miles upstream from Knife River, 9 mlles downstream from
Garrison Dam, and at mile 1,445.9,

Drainage area,--181,400 sq mi, approximately.

Gage.--Nonrecording gage Apr. 27, 1948, to July 4, 1949, and May 1, 1951, to June 24, 1952;
recording gage July 5, 1949, to Apr. 30, 1951, and after June 24, 1952. Apr, 27, 1948, to
July 4, 1949, and May 1, 1951, to June 24, 1952, at site 8% miles upstream at same datum,
July 5, 1949, to Apr, 30, 1951, at site 0.6 mile upstream at same datum, Datum of present
gage 1s at mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements; subJect to frequent changes
due to channel shifting and 1ce effect,

Bankfull stage,--1,687 ft.

Remarks.--Flow regulated by Garrison Reservoir (capacity, 23,000,000 acre-ft) since November
1953, Only annual peaks are shown,

Peak stages and discharges

Gage Ice . Gage Ice

-Water Date height |offect | Discharge| Water Date height | effect | Discharge
" year (teet) |(feet) | (cfs) || year (teet) | (feet) | (cf®)
1948 Mar. 30, 1948 90.70 - 1952| Apr. 5, 1952 |101.90]-12.9 -

1949 Apr. 3, 1949 94,56 209,000 Apr. 5. 1952 |100.10 | 348,000
1950 Apr. 16, 1950 87.64 220,000 || 1953 [ June 20, 1953 80.52 2

June 24, 1953 80.36 74,400

1951 Apr. 7, 1951 86.19] -6.0 - 1954| Oct. 26, 1953 78.60 40,600
Apr. 9, 1951 84.25| -.8|%120,000 ||1955| Feb. 25, 1955 78.90 2

May 13, 1955 78.70 47,400

SAbout,
Note.--Add 1,600 ft to gage heights to reduce to mean sea level,
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(57) Knife River near Golden Valley, N, Dak.

Location.--Lat 47°09', long 102°03', in SEf sec. 34, T. 143 N,, R, 90 W,, on left bank 6 ft
downstream from county highway bridge, 4} miles downstream from Elm Creek, and 9 miles south
of Golden Valley,

Drainage area,.--1,230 sq mi, approximately,

Gage.--Nonrecording gage prior to May 1, 1946; recording gage thereafter, Datum of gage is
1,847.13 ft -above mean sea level, datum of 1929 (levels by Corps of Engineers).

Stage-discharge relation,--Defined by current-meter measurements below 9,000 efs and extended

above on basis of estimated velocity of flow in overflow section; subject to changes owing to
shifting channel and ice effect,

Bankfull stage.--20 ft,
Historical data.--Flood of Mar, 26-27, 1943, 1s the highest known in the period 1903-55 according
to stream-flow records for perlod 1903-24, and information by local residents.

Remgrgs.i-B§Sesror partial-duration series, 1,500 cfs, Only annual peaks are shown prior to
ct. 1, 1946.

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height | effect | Pischarge||Water Date height | effect |Discharge
year (feet) |(feet) (cfs) year (feet) | (feety | (cfs)
1943 Mar, 26-27, 1943 26.7 11,500 1949 Apr, 4, 1949 22,9 |-1.0 6,400
1944 Apr. 2, 1944 18,75 4,460 1950 Mar, 26, 1950 16.52 {-4.3 1,700
. Apr. 8, 1950 |@16.5 |-3.5 1,900
1947 Feb, 17, 1947 14.85{ -3.0 1,600 Apr, 16, 1950 26.37 10,900
Mar. 23, 1947 20,08] -3.1 3,500
Apr, 12, 1947 12.38 1,700 1951 Mar, 28, 1951 25.67 |-2.6 7,200
June 24, .1947 21.30 6,020 Apr. 4, 1951 16,05 3,020
1948 Mar, 20, 1948 16,77 -.9 3,000 1952 Apr, 7, 1952 25.63 9,740
Mar. 23, 1948 19.0 -.4 4,370 1953 June 4, 1953 12.49 1,510
Mar, 30, 1948 12.00 1,640 1954 Apr., 7, 1954 17.60| -.52 3,320
June S, 1948 14,50 2,420 1955 Mar. 13, 1955 10.37 |-1.1 750
%About.

(58) Spring Creek at Zap, N. Dak.

Location.--Lat 47°17', long 101°55', in SW sec, 14, T. 144 N,, R. 89 W,, on right bank 250 ft
downstream from Northern Pacific Railroad bridge in Zap and 9 mlles upstream from mouth.

Drainage area,--545 sq mi, approximately.

Gage.--Nonrecording gage prior to Oct. 1, 1947; recording gage thereafter, Prior to Oct. 1,
1945, at site 250 ft upstream at datum about 7 ft lower. Oct, 1, 1945, to Sept. 30, 1947, at
site 250 ft upstream at datum 1.12 ft higher than present datum. Datum of present gage is
1,819.39 ft above mean sea level, datum of 1929 (levels by Corps of Engineers). Gage heights
given herein for the period 1947-55 are converted to present site and datum,

Stage-discharge relation,--Defined by current-meter measurements below 55 cfs in 1924 and defined
by current-meter measurements below 5,900 cfs for the perlod 1945 to 1955; subjJect to changes
owing to channel shifting and ice effect.

Bankfull stage.--14 ft,

Historical data.--Maximum stage known occurred in about 1902, from ice jam., Floods of February
1913 and March 1943 reached stages of about 20 and 19.5 {t respectively, according to local
residents.

Remarks,--Flow regulated by Ilo Lake (capacity, 7,130 acre-ft). Effect of this regulation on
flood peaks is minor, Base for partial-duration series, 1,000 cfs. Only annual peaks are
shown prior to Oct., 1, 1947,

Peak stages and discharges

Gage Ice Gage Ice .
Water Date height | effact | Discharge|Water Date height | effect stc}mrge
year (feet) |(feety | (cf8} |iyear (feet) | (feety | (cf8)
1924 June 27, 1924 16.3 878 1950 Mar. 25, 1950 12,35 1,600
Apr. 17, 1950 18.80 4,580

1947 Mar. 23, 1947 13.3 -2.0 1,200

June 24, 1947 i2.6 1,530 1951 Apr. 5, 1951 18.38] -0.6 3,900
1948 Mar. 24, 1948 11.82 -.3 1,380 June 7, 1951 13,21 1,720

Mar, 29, 1948 .| 11,53 1,380 1952 Apr. 7, 1952 20,03 6,130

Apr. 4, 1948 11.10 1280 ||1953| June 14, 1953 15.18 2,360

June 3, 1948 11.67 1,430 1954 Apr. 5, 1954 12.80 1,610
1949 Apr. 7, 1949 16.0 2,890 1955 Apr. 20, 1955 8.79 664
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(59) Knife River at Hazen, N, Dak.

Location.--Lat 47°17', long 101°37', in SE4 sec, 18, T, 144 N., R, 86 W., on right bank at up-
stream slde of county highway bridge, 0.5 mi south of Hazen and 2 miles upstream from
Antelope Creek.

Drainage area.--2,350 sq mi, approximately, d

Gage.--Nonrecording gage prior to Sept. 25, 1947; recording gage thereafter. Datum of gage is
1,712.35 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements below 17,000 cfs and extended
above on basis of contracted-opening and flow-over-road measurement at 23,000 cfs; subject to
changes owing to channel shifting and ice effect.

Bankfull stage.--21 ft,

Historical data.--Floods of 1943, 1950, and 1952 are the only major floods known since at least
1884,

Remarks,--Base for partial-duration series, 1,500 cfs. Only annual peaks are shown prior to
Oct, 1, 1945,

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |effact | Discharge||Water Date height | effect {Pischarge
year (feet) [(feet) | (cfs) || year (feet) | (feet) | (T
1930 Feb, 21, 1930 23.2 -6.4 3,100 1948 Mar, 24, 1948 23.62]-0.92 7,070
Mar, 30, 1948 18.26 4,320
1931 Sept.22, 1931 11,6 1,450 Apr, 4, 1948 19.62 4,760
1932 June 14, 1932 11.10 1,300 June 6, 1948 13,25 2,290
1933 Mar, 8, 1933 15.6 -5.0 - 1949 Apr, 3, 1949 24.1 }-4.0 -
Mar, 17, 1933 14.50 2,200 Apr, 6, 1949 23.3 7,760
1950 Mar, 26, 1950 18,61)-4.2 2,720
1938 July 5, 1938 23,00 7,540 Apr, 8, 1950 16,101-3.10 2,220
1939 Mar., 24, 1939 - | 24,47 9,300 i Apr, 17, 1950 25.93 22,700
1940 July 29, 1940 10,92 1,150
1951 Mar., 30, 1951 25.361-1.41 9,000
1941 June 9, 1941 20.23 4,110 Apr, 5, 1951 23.67| -.45 7,600
1942 | June 7, 1942 17.1 3,120 Aug. 29, 1951 11.77 1,580
1943 | Mar, 26, 27, 1943 26.3 26,500 1952 Apr, 7, 1952 25.83 20,200
1944 Apr. 3, 1944 23.39 8,010 1953 June 3, 1953 16.01 2,860
1945 Mar. 15, 1945 23,99 8,690 June 14, 1953 17.31 3,440
1954 Feb. 6, 1954 13.86|-3.0 -
1946 | Mar. 3, 1946 19.30| -1.4| 3,500 Apr. 8, 1954 18.06 3,880
1947 Feb, 18, 1947 16,77} -4.8 1,760 1955 Mar, 13, 1985 11,35 ¢1,400
Mar, 25, 1947 21,951 -4.6 3,660
Apr. 4, 1947 14,70 -3.4 1,580
Apr. 13, 1947 14,20 7,460
June 25, 1947 21,70 6,000

%About.

MISSOURI RIVER MAIN STEM
(60) Missouri River at Bismarck, N. Dak.

Location.--Lat 46°48'51", long 100°49'12", in SEf sec, 31, T. 139 N., R. 80 W., on left bank 40
ft upstream from Bismarck city water filter plant, 2,100 ft downstream from northern Pacific
Railway bridge, 1.6 miles northwe.t of Bismarck Post Office, 3.6 miles upstream from Heart
River, and at mile 1,377.8.

Drainage area,--186,400 sq mi, approximately.

Gage.-~-Nonrecording gage October 1927 to Oct, 16, 1928, Apr. 10, 1936, to Apr. 4, 1937, and
July 24 to Sept. 30, 1937; recording gage Oct. 17, 1928, to Apr. 9, 1936, Apr, 5 to July 23,
1937, and Oct. 1, 1937, to present, October 1927 to Oct, 16, 1928, at site 2,100 ft upstream
at datum 4.24 £t higher; Oct. 17, 1928, to Sept. 30, 1934, at present site at datum 4,24 ft
higher; Oct, 1, 1934, to Apr. 9, 1936, at present-site and datum; Apr, 10, 1936, to Sept. 30,
1937, at site 2,000 ft downstream at datum 0,47 ft lower; since Oct. 1, 1937, at present site
and datum, Gage heights herein converted to present site and datum. Datum of present gage
is 1,618.38 ft above mean sea level, datum of 1929.

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to
frequent and considerable channel shifting and ice effect,

Bankfull stage,--19 ft.

Historical data,--Maximum stage known, 31.6 ft Mar, 31,-1881 (ice jam), present site and datum.

Remarks.--Regulated by Fort Peck Reservoir (usable capacity, 18,800,000 acre-ft) 1938 to
November 1953, and Garrison Reservoir (capacity, 23,000,000 acre-ft) thereafter., Only annual
peaks are shown.
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Peak stages and discharges
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Gage Ice . Gage Ice .
Water Date height |effect | Discharge) Water Date height | effect D‘“;‘”ge
year (feet) |(feet) (cfs) year (teet) | (feety | (cfs)
1929 Mar. 27, 1929 22.0 {-10.0 - 1942 June 16, 1942 12.5 77,400
June 10, 1929 13,06 122,000 ]| 1943 Apr. 1, 1943 22.2 -1.8 -
1930 Mar, 6, 1930 15.62| -7.5 - Apr. 3, 1943 21,86 282,000
Apr. 5, 1930 11.32 78,000 || 1944 | Apr. 7, 1944 16,90 136,000
1945 Mar, 18, 1945 14.5 -3.8 -
1931 June 10, 1931 9.55 47,200 June 30, 1945 10.9 73,400
1932 June 13, 1932 12,57 118,000
1933 Mar, 21, 1933 13,77} -3.8 - 1946 Mar. 27, 1946 10.93{ -1.5 -
June 21, 1933 12.2 88,800 Mar. 28, 1946 9.03 59,600
1934 Mar. 20, 1934 11.65 ~-.1 79,200 {| 1947 Mar., 29, 1947 21.80 262,000
1935 July 13, 1935 13,15 116,000 || 1948 Apr. 1, 1948 15.84 -7.0 -
June 12, 1948 11.85 76,400
1936 Mar, 20, 1936 16,50 -6.5 - 1949 Apr. 3, 1949 18,15 | -1.5 -
Apr. 15, 1936 12,65 117,000 Apr. 6, 1949 16.21 157,000
1937 June 18, 1937 12.65 98,900 || 1950 Apr, 17, 1950 18,72 192,000
1938 Mar., 19, 1938 20.4 190,000
1939 Mar, 28, 1939 22.2 222,000 (1951 Apr., 4, 1951 16.30 | -6.0 -
1940 June 11, 1940 10.19 56,600 Apr, 5, 1951 16.06 -.71 130,000
1952 Apr. 6, 1952 27.90 500,000
1941 June 11, 1941 9,96 51,600 || 1953 June 24, 1953 11,13 78,200
June 22, 1941 10.00 - 1954 Aug. 17, 1954 9.73 40,600
Sept.10, 1941 9,50 51,600 || 1955 May 14, 1955 9,08 48,100
e Ocecurred three days earlier,
HEART RIVER BASIN
(61) Heart River near South Heart, N, Dak.
(Published as “near Dickinson" prior to June 1, 1947)
Iocation.--lat 46°52', long 102°57', in SW4 sec. 8, T. 139 N., R. 97 W., on left bank half a

mile downstream from North Creek and 2 miles east of South Heart.
Drainage area.--315 sq mi,

Gage .--Nonrecording gage prior to June 1, 1947; recording gage thereafter.
2,429.45 Tt above mean sea level, datum of 1929 (levels by Corps of Engilneers).

June 1, 1947, at bridge 6 miles downstream at different datum,
Stage-discharge relation,--Defined by current-meter measurements below 3,800 cfs; subject to
changes owing to 1lce effect.

Bankfull stage.--18 ft,

Remarke,--Base for partial-duration series, 200 cfs,

Peak stages and discharges

Datum of gage 1s
Prior to

Gage Ice . Gage Ice .
Water Date height | effect Dtsc:\arge Water Date height | effect D‘s":‘“ge
year (feet) |(feety | (cf8) || year (feet) | (feety | (51
1947 Feb, 17, 1947 13.33|-2,90 840 1950 Mar, 7, 1950 9,20 |-1,1 450
Mar, 24, 1947 17.0 -.8 2,200 Mar, 23, 1950 12,55 |-3.1 630
Mar. 30, 1947 9.0 }|-2,3 327 Apr, 16, 1950 21,67 4,970
Apr. 12, 1947 14.5 1,720 May 11, 1950 6,87 281
June 23, 1947 16,09 1,860
July 1, 1947 11,30 886 1951 Feb, 22, 1951 8,03 |-1,2 300
1948 Mar, 16, 1948 8.38}-2,0 236 Mar, 26, 1951 17.09 | -.3 2,100
Mar. 20, 1948 14.78 1,550 1952 Apr, 1, 1952 20,05 3,300
Mar, 23, 1948 15.15 1,640 1953 June 22, 1953 7.32 334
Mar, 29, 1948 8.27 450 Aug. 20, 1953 12.46 1,120
June 3, 1948 13.56 1,310 1954 Apr. 6, 1954 21.73 5,030
1949 Mar. 31, 1948 17.75 2,400 1955 . 14, 1955 6.35 | -.41 210
Apr. 21, 1955 6.52 263
June 28, 1955 16.12 1,910
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(62) Heart River at Lehigh, N. Dak.

Location.--Lat 46°52', long 102°43', in NE¢ sec, 7, T. 139 N.,, R. 85 W,, on upstream side of
county highway bridge in Lehigh, 150 ft downstream from Northern Pacific Railway bridge,
10 miles downstream from Dickinson Dam, and 10 miles upstream from Green River,

Drainage area,--443 sq mi,

Gage.-gNonrecording gage. Datum)of‘gage is 2,328,339 ft above mean sea level, datum of 1929

levels by Corps of Engilneers).

Staée-discharge relation.--Defined by current-meter measurements below 4,900 cfs; subjlect to
changes owing to channel shifting and ice effect.

Remarks,--Regulated by Dickinson Reservoir (usable capaclty, 24,600 acre-ft) since May 23, 1950.
Peaks for water years 1953-55 computed by multiplying maximum discharge for station below
Dickinson Dam by factor of 1.05. Base for partial-duration series, 800 cfs. Only annual
peaks are shown for 1943, 1950-55,

Peak stages and discharges

Gage Ice . Gage Ice

Water Date height |effact | Discharge|Water Date height | effect |Discharge
year (feet) |(feety | (cfs) [ year (feet) | (feet) | (cfs)
1943 Mar, 25, 1943 17.7 5,420 1948 Mar. 21, 1948 12.2 -1.4 1,520
1944 Mar. 26, 1944 9,35 -3.0 - Mar. 24, 1948 12.1 -1,0 1,640

Apr. 2, 1944 10.24 1,180 June 4, 1948 8.94 895

June 20, 1944 10,52 1,280 1949 Apr. 2, 1949 14,9 -.2 3,800

June 28, 1944 10.87 1,420 1950 Apr. 15, 1950 17.90 5,980
1945 Feb, 14, 1945 10.4 =3.5 -

Mar. 13, 1945 17.7 -1.3 4,500 1951 Mar. 26, 1951 15.0 -2.9 -

Mar. 27, 1945 9.74 932 Mar, 26, 1951 14.7 -1.9 2,600

1952 Apr. 3, 1952 14,30 3,520

1946 Mar. 4, 1946 7.061 3,5 - 1953 Aug. 21, 1953 - 500

June 26, 1946 3.95 20 1954 Apr. 7, 1954 - 4,200
1947 Feb, 17, 1947 11,30} -1.8 950 1955 June 29, 1955 - 1,500

Mar. 24, 1947 15.7 4,040

Apr. 12, 1947 11.20 1,680

June 24, 1947 11.16 1,660

July 2, 1947 8.62 811

(63) Green River near Gladstone, N. Dak,

Location,--Lat 46°53', long 102°37', in SWi sec. 36, T. 140 N., R. 95 W,, on right bank half a
mile upstream from bridge on U. S. Highway 10, 35 miles northwest of Gladstone, 33 miles
upstream from mouth, and 8 miles downstream from Spring Creek.

Drainage area.--356 sq mi,

Gage,--Nonrecording gage prior to June 27, 1953; recording gage thereafter, Prior to June 27,
1953, at datum 4.15 ft lower; Oct. 1, 1945, to July 5, 1949, on former Highway 10 bridge over
former channel 700 ft east of present bridge, and July 6, 1949, to June 26, 1953, on Highway
10 bridge half a mile downstream from present site, Altitude of present gage 18 2,320 ft
(by barometer).

Stage-discharge relation,--Defined by current-meter measurements below 4,500 cfs prior to 1954;
subjJect to changes owing to shifting channel and ice effect., After 1953, the rating is
poorly defined by current-meter measurements below 2,900 cfs,

Bankfull stage,--13 ft present slte and datum,

Historical data.--Maximum stage known, about 20 ft March 1943 site and datum used prior to
June 27, 1953.

Remarks.i-Base for partial-duration series, 500 cfs. Only annual peaks are shown prior to
Oct. 1, 1947,

Peak stages and discharges

Gage Ice ) Gage Ice .
Water Date height |effect Discharge| [Water Date height | effect Discharge
year (teet) |(feery [ (cf®) |} year (feet) |(feety | (cf5)
1946 ~ Feb, 28, 1946 5.42 (-2,42 140 1951 Mar. 27, 1951 16,7 |-0.4 3,800
‘ Mar, 5, 1946 4,321-1,32 140 1952 Apr, 3, 1952 15,7 3,440
1947 Mar, 25, 1947 15,44 1-1,6 2,300 1953 June 14, 1953 7.70 847
1948 Mar, 24, 1948 12.7 =.9 1,770 1954 Apr, 7, 1954 15,93 - 4,290
Mar, 29, 1948 9.9 -7 1,160 1955 Mar, 15, 1955 4,821-1.30 -
June 4, 1948 10.8 1,520 Apr. 22, 1955 4,52} -,52 280
1949 Apr., S, 1949 16.9 3,780
1950 Mar, 24, 1950 8.4 |-2.3 520
Apr. 15, 1950 18.3 5,260
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HEART RIVER BASIN
(64) Heart River near Richardton, N. Dak,

Location,--Lat 46°44'46", long 102°18!'27", in NE# sec., 29, T. 138 N., R. 92 W., on right bank
10 ft upstream from bridge on Stage Highway 8, half a mile downstream from Blacktail Creek,
and 9% miles south of Richardton.

Dralnage area.--1,240 sq mi, approximately,

Gage.--Nonrecording gage prior to July 8, 1947; recording gage thereafter, 1905-10, at site at
0ld bridge 300 ft downstream at datum 2.77 ft lower than present datum, 1911, at site 1 mile
downstream (gage set to read same as gage used 1905 to 1910), 1912-21, at site 500 ft below
the 1911 staff gage (set to read 20 ft higher than 1911 staff gage). During the period 1912-
21, the 1905-10 chain gage (with 20.00 ft added to readings) was used interchangeably with
the cantilever chain gage. Apr., 14, 1943, to Sept, 30, 1955, gage at present site and datum,
Datum of present gage is 2,153,67 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Deflned by current-meter measurements below 19,000 cfs; subjJect to
change owing to shifting channel and 1ce effect,

Bankfull stage.--20 ft,

Remarks,--Flow regulated by Dickinson Reservoir (usable capacity, 24,600 acre-ft) since May 1950,
Regulation 18 only minor at high discharges., Base for partial-duration series, 1,500 cfs.
Only annual peaks are shown prior to Oct, 1, 1945.

Peak stages and discharges

Gage Ice . Gage Ice |
Water Date height | effect Discharge| |Water Date height | effect Dmcl:arge
year (teet) |(feety | (¢fs) || year (feet) | (feety | (cf8)
1905 July 5, 1905 10.0 1,000 |} 1943 Mar., 25, 1943 24,2 11,700
1906 June 10, 1906 25.9 10,500 || 1944 June 18, 1944 15.6 4,470
1807 Mar. 22, 1807 14.5 2,500 |{ 1945 Mar, 14, 1945 22.57 9,920
1908 May 24, 1908 10.5 1,130
1909 June 2, 1909 18.0 4,250 || 1946 Mar, 2, 1946 8.80| -0.5 900
1910 Mar. 14, 1910 19.4 | -0.8 4,600 Mar., 5, 1946 8.8l -.9 -
1947 Feb. 17, 1947 15,73 -6.0 -
1911 Mar. 19, 1911 5.7 200 Mar. 23, 1947 21,0 | -<1.0| 7,500
1912 | Mar. 30, 1912 42.9 | -5.0 - Apr, 2, 1947 13,82 3,440
Mar. 31, 1912 40.7 | -2.3 4,500 June 24, 1947 15,55 4,440
1913 Apr. 2, 1913 42.1 | -2.0 5,500 || 1948 Mar, 15, 1948 12.98{ -1.0{ 2,500
1914 June 29, 1914 31.7 1,550 Mar, 20, 1948 14,72 -.5| 3,660
1915 June 15, 1915 32.6 1,820 Mar. 24, 1948 15,00 -.6{ 3,760
1916 Feb. 23, 1916 35.7 | -2,0 - Mar, 30, 1948 10.4 1,740
Apr. 4, 1916 34,7 2,470 June S, 1948 11.6 2,190
1917 Mar. 30, 1917 33,7 | -2.0 - July 21, 1948 | 16.5 5,010
Apr. 1, 1917 33.7 | -1.0 1,850 || 1949 Mar. 28, 1949 15,38 -.4| 4,100
Apr. 1-3, 1917 - 1,850 Apr. 6, 1949 18,8 6,540
1918 Aug. 22, 1918 34.1 2,200 || 1950 Mar. 6, 1950 10,95| -3.2 -
1919 Apr. 1, 1919 29,6 966 Mar, 24, 1950 14,28 -3.5| 1,870
1920 Mar. 25, 1920 32.4 | -2.4 - Apr. 16, 1950 28,05 23,400
Mar. 29, 1920 31.5 1,500
1951 Mar, 27, 1951 19,52 7,900
1921 June 19, 1921 28.6 714 |] 1952 Apr, 3, 1952 20.43 7,990
Aug, 27, 1952 10.66 1,590
1938 July 5, 1938 626.0 16,000 || 1953 June 15, 1953 12,97 2,880
1954 Apr, 7, 1954 19.65 7,390
1955 June 29, 1955 10,28 1,420

oPresent site and datum.

(65) Heart River below Heart Butte Dam, near Glen Ullin, N. Dak,
(Published as "near Glen Ullin" prior to Oct, 1, 1949)

Location,--Lat 46°35'50", long 101°48'05", in NE4 sec. 13, T, 136 N., R. 89 W., on right bank
0,5 mile downstream from Heart Butte Dam, 10 miles upstream from Heart Butte Creek, 14 miles
south of Glen Ullin, and 14 miles north of Elgin.

Drainage area,--1,710 sq mi, approximately.

Gage.--Nonrecording gage prior to Aug. 24, 1943; recording gage thereafter except for the water
years 1945 to 1947 when the recorder was not functioning at the time of the maximum discharge.
For 1945 the crest was picked from a graph based ononce-daily gage readings, and for 1947 the
crest was picked from a floodmark, Prior to June 1, 1947, at site 4 miles upstream at diff-
erent datum, Datum of present gage 1is 1,998.87 ft above mean sea level, datum of 1929
(levels by Corps of Engineers),

Stage-discharge relation.--At upstream site, defined by current-meter measurements below 7,800
cfs and extended above on basis of float measurement at 18,000 cfs and slope-area measurement
at 20,000 cfs, At lower site in 1947, defined by current-meter measurements below 3,700 cfs
and extended above on basis of later measurements and ratings. After 1947 at lower site,
defined by current-meter measurements below 6,000 cfs, All ratings are subject to changes
owing to channel shifting and ice effect.
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HEART RIVER BASIN

. (65) Heart River below Heart Butte Dam, near Glen Ullin, N, Dak.--Continued

Historical data,--Flood of Mar, 24, 1947, 1s the highest known since at least 1904,
Remarks.--Flow regulated by Heart Butte Reservoir (usable capacity, 421,250 acre-ft) since

Sept., 29, 1949.

Only annual peaks are shown.

Peak stages and discharges

Gage Ice . Gage Ice .

Water Date height | effect | Discharge| [Water Date height | effect | Discharge
year (feet) [(feety | (cf8) || year (feet) | (teety | (cfS)
1943| Mar. 25, 1943 18.77 20,000 || 1950 Apr. 17, 1950 7.55 |-1.35 -
1944| Apr. 1, 1944 13.26 7,280 Apr. 19, 1950 6.92 3,840
1945| Mar. 14, 1945 15.45 11500

1951  Mar. 29, 1951 6.42 3,440
1946| Mar. 3, 1946 - (a) 1952|  Apr. 9, 1952 6.99 4,100
1947|  Mar. 24, 1947 21.5 |-0.8 | 25,000 || 1953] June 16, 1953 3.18 699
1948 [ Mar. 19, 1948 T 28T-T.0 [ $9.500 1| 1954| Apr. 10, 1954 6.08 3,270
1949| Mar. 28, 1949 10.78|-1.0a| 7,300 || 1955| June 14, 15, 1955 | 2.14 176

¢Probably less

than 1,000 cfs,
tRelease of water when ice jam broke,

(66) Antelope Creek near Carson, N, Dak,

Location.--Lat 46°32', long 101°39',

Carson.

Drainage area,--221 sq mi,

Gage.--Nonrecording gage,

ft (by barometer).
Stage-discharge relation.--Defined by current-meter measurements below 1,500 cfs and extended

above on basis of slope-area measurement at 11,100 e¢fs; subJect to changes owing to channel
shifting and ice effect.

.Bankfull stage.--15 ft.

in NW{NEL sec. 8, T. 135 N., R. 87 W., near center of span
on upstream side of county road bridge, 4 miles upstream from mouth and 8 miles northwest of

Crest-stage indicator since July 29, 1954,

Altitude of gage 1is 1,974

Historical data,.--Flood of Mar, 25, 1943, reached a stage of 17.1 ft, the highest known prior to

1950,

Remarks.--Base for partial-duration series, 200 cfs,

Only annual peaks prior to Oct. 1, 1950,

Peak stages and discharges

: Gage Ice . Gage Ice
Water Date height |effect D\sc:mrge Water Date height | effect Discharge
_ year (feet) |(feety | (cf8) || year (feet) |(feety | (cf8)
1949 Mar, 28, 1943 13.84]-1.,7 1,300 || 1953 June 16, 1953 13,06 1,540
1950 Apr, 16, 1950 17.95 11,100 || 1954 Apr. 7, 1954 5.90 252
1955 June 2, 1955 7.50 377
igg% ?ar. 2;. igg% %g.? -.37 §,ggg July 28, 1955 7.15 365
pr. . -
June 29, 1952  {¢8.5 '500
Aug., 26, 1952 a11 €900
Aug. 30, 1952 15.05 3,300
%About.

(67) Muddy Creek near Almont, N, Dak,

Location,.--Lat 46°42', long 101°28‘,

Gage .-~Nonrecording gage
1,864 ft (by barometer

in SWi sec. 7, T. 137 N., R. 85 W., on right bank 450 ft
downstream from county highway bridge, 2 miles downstream from Hallstone Creek, 3 miles south-
east of Almont, and 12 miles upstream from mouth.
Drainage arge.,--456 sq mi,
grior to Sept. 5, 1952; recording gage thereafter, Altitude of gage is

Stage-discharge relation.--Defined by current-meter measurements below 3,100 cfs and extended to

20,200 cfs on basis of slope-area measurement;

beaver dam building, and ice effect.

Bankfull stage.--22 ft.

subjJect to changes owing to shifting channel,

Historical data,--The flood of Apr. 17, 1950, is the highest known since at least 1895, Flood of
June 26, 1914, and the spring flood of 1943 were about 4 ft lower than the 1950 flood, from

Remarks,--Base for partial-duration series, 200 cfs,

. information by local residents.
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Peak stages and discharges

(67) Muddy Creek near Almont, N. Dak,--Continued

77

Gage Ice . Gage Ice | .
W:t;r Date height |effact Dxig?:rge Water Date height | effect | Pischarge
y (feet) |(feet) ) || Year (teet) | (feety| (cfs)
1946 Mar, 3, 1946 12.8 |-1.4 750 || 1951 Mar. 30, 1951 19.5 |-1.5 | 1,800
June 30, 1946 9.08 405 Apr. 5, 1951 19.0 2,050
1947 Feb. 18, 1947 120 [-2.9 400 || 1952 Apr. 8, 1952 21.86 3,350
Mar. 23, 1947 17.17[-1.07| 1,600 June 29, 1952 16.2 1,700
Apr. 12, 1947 11.0 |-1.8 410 Bug. 31, 1952 14.0 a1.200
Apr. 18, 1947 6.95 206 || 1953 Mar. 18, 1953 10.28|-1.07 360
June 23, 1947  |12.9 1,020 May 2, 1953 7.86 218
1948 Mar. 24, 1948 19.20| -.6 | 2,250 June 4, 1953 7.58 205
Mar. 29, 1948 |13.96 | -.9 | 1,180 June 17, 1953 12.60 836
Apr. 5, 1948 12.0 992 June 21, 1953 9.38 396
July 14, 1948 7.70 337 Sept. 3, 1953 7.96 242
1949 Apr, L %g:g 15.41 1,400 || 1954] Feb. 5, 1954 8.57 301
ay . 330 Mar. 30, 1954 .
1950 Mar. 26, 1950 10.62|-7.6 - Apr. 6, 1954 s 1,?#3
Apr. 9, 1950 11.25|-3.6 250 || 1955| Mar. 12, 1955 11.68]-1.21 560
Apr. 17, 1950 30.7 20,200 June 2, 1955 12.49 864
May 12, 1950 12:04 780 July 9, 1955 7.59 239
2 -
®About.

Location.--Lat 46°36'00",
miles north of Lark,

(68) Heart River near Lark, N. Dak.

long 101°22'30", in S} sec, 9, T. 136 N., R, 85 W., on right bank 20
ft downstream from bridge on State Highway 31, 1 mile downstream from Muddy Creek, and 10

Dralnage area.--2,750 s8q mi, approximately.

Gage, --Nonrecording gage prior to Nov, 16, 1948; recording gage thereafter.
1,802,.83 ft above mean sea level, datum of 1929,
Stage-discharge relation.--Defined by current-meter measurements below 11,000 c¢fs and extended
above on basis of contracted-opening measurement at 29,200 cfs; subject to changes owing to

channel shifting and ice effect.

Bankfull stage.--15 ft.

Datum of gage 1is

Remarks.--Regulated by Heart Butte Reservoir (usable capacity, 421,250 acre-ft) since September

1949, Only annual peaks are shown,
Peak stages and discharges
Gage Ice . Gage Ice .
Water Date height |effect Dlsc:large Water Date height | effect stc:xarge
year (teet) |(feety | (cf8) || year (teet) | (teet) | (cfs)
1947 Mar, 25, 1947 15.85| -0.5] 10;400 1951 Mar, 26, 1951 14.9 -0,7} ¢9,000
1948 Mar. 23, 1948 13,99 -1l.1 - 1952 Apr. 7, 1952 15.62 11,800
Mar. 24, 1948 13.25 -.1 7,500 1953 June 15, 1953 11.53 5,440

1949 Mar. 29, 1949 14,72 9,810 1954 Apr. 20, 1954 9,60 3,500
1950 Apr, 17, 1950 20,70 29,200 1955 Mar. 12, 1955 9,23} -2.7 1,100

¢About,

(69) Sweetbriar Creek near Judson, N. Dak.

Location,--Lat 46°51', long 101°15', in SW{ sec., 14, T. 139 N., R, 84 W., on right bank 80 ft
downstream from bridge on U, S, Highway 10, 2 miles northeast of Judson and 16 miles upstream
from mouth.

Dralnage area.--157 sq mi.

Gage,--Nonrecording gage prior to July 20, 1955; recording gage thereafter.

1955, on upstream side of bridge 80 ft upstream at same datum.
(by barometer).
Stage-discharge relation,--Defined by current-meter measurements below 2,000 c¢fs and extended
above on basis of contracted-opening measurement at 5,910 cfs; subject to changes owing to
channel shifting and ice effect.

Bankfull stage.--10 ft.

Remarks,--Base for partial-duration serles, 200 cfs.

Prior to July 20,

Altitude of gage is 1,886 ft
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. {69) Sweetbriar Creek near Judson, N. Dak.--Continued
Peak stages and discharges
Gage Ice . Wat Gage Ice Discha
Water Date height |effect Discharge| [Water Date height | effect |~ 5€ ¢ rge

year (feet) |(feet) | (cf8) || vear (feet) | (feety | (cfs)
1950 Apr. 17, 1950 12.5 5,910 1954 Feb. 4, 1954 5.2 -0.2 300
Mar, 19, 1954 5.8 -.2 440
1952 Apr. 17, 1852 9.55 2,300 Apr. 5, 1954 7.8 1,100
June 29, 1952 4,45 254 1955 Mar, 11, 1955 5.28 -6 240
1953 June 16, 1953 8,48 1,450 June 2, 1955 11,11 3,400

(70) Heart River near Mandan, N, Dak.

Location.--Lat 46°50'01", long 100°58'22", in NWiNE{ sec. 25, T. 139 N., R. 82 W,, on right bank
25 ft downstream from bridge on U, S, Highway 10, 3 miles west of Mandan, and 4 miles down-
stream from Sweetbrlar Creek.

Drainage area.--3,310 sq mi, approximately.

Gage.--Nonrecording gage 1924 to Sept. 12, 1948; recording gage thereafter. 1924 gage on old
highway bridge near present site and at datum 2.79 ft lower; March 1928 to Mar, 27, 1943, on
old highway bridge at present datum; Apr. 9, 1943, to Mar. 16, 1948, on Northern Pacific Rall-
way bridge 300 ft upstream at present datum. Datum of present gage 1s 1,638.70 ft above mean
ses level, datum of 1928. Gage helghts given hereln converted to present site and datum.

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to
frequent and considerable channel shifting, dike construction, and 1lce effect.

Bankfull stage.--18 ft.

Remarks.--Flow regulated by Heart Butte Reservoir (usable capacity, 421,250 acre-ft) since Sept,
29, 1949, Only annual peaks are shown.

Peak stages and discharges

. Gage Ice . Gage Ice .
Water Date height |effect | Discharge| Water Date height | effect [Discharge
year (feet) |(feet) (cts) year (teet) | (feet) (cts)
1924 Apr, 7, 1924 9,76 3,300 1944 Apr. 4, 1944 22,75]-7.,0 -
June 19, 1924 10.86 ’ - Apr. 4, 1944 - 512,000
1945 Mar, 13, 1945 22.3 |-2.3 -
1929 Mar. 20, 1929 11.8 -1.4 - Mar., 14, 1945 21,5 14,800
June 3, 1929 10.56 2,750
1930 Mar. 17, 18, 1930 [6¢20,40 - - 1946 Mar. 3, 1946 613,99 -
1947 Mar, 27, 1947 422,16 -
1931 June 30, 1931 5.70 209 1948 Mar, 21, 1948 23.311-6.40 -
1932 Feb, 28, 1932 11,55 3,400 Mar, 23, 1948 22,02 16,100
1933 Mar. 3, 1933 17.6 -9.2 - 1949 Mar. 29, 1949 21,95(-4.8 -
Mar. 19, 1933 16.381 -6.0 2,530 Mar. 29, 1948 - 616,000
1950 Apr. 19, 1950 23,64 30,500
1938 July 7, 1938 16.9 7,320
1939 Mar. 22, 1939 23.4 -5.6 - 1951 Mar. 28, 1951 24,35|-9.0 -
Mar. 23, 1939 17.9 10,600 Apr. 3, 1951 17,73 b14,000
1940 May 2, 1940 11.07 3,700 1952 Apr. 4, 1952 25,75 F10.5 -
Apr. 4, 1952 25.5 |-2.,5 |530,000
13941 Mar. 27, 1941 16,72] -5.0 - 1953 June 16, 1953 11.35 6,200
June 11, 1941 15.3 7,480 || 1954 Apr, 10, 1954 9,52 3,720
1942 June 10, 1942 11.9 3,350 || 1955 Mar, 13, 1955 9.36(-1.4 -
1943 Mar, 27, 1943 24.7 21,400 June 2, 1955 8,05 1,350

%Backwater from ice.
bRelease of water when ice jam broke,
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(71) Apple Creek near Menoken, N, Dak.

Location.--Lat 46°47'40", long 100°39'25", in NWANE4 sec. 9, T. 138 N., R. 79 W., on left bank
75 ft downstream from bridge on former U, S, Highway 10, 4 miles upstream from Hay Creek, 6.3
miles west of Menoken, and 6,4 miles east of Bismarck,

Drainage area,--1,680 sq mi, approximately, of which 500 sq mi 1s probably noncontributing.

Gage.--Nonrecording gage prior to Oct. 1, 1953; recording gage thereafter. During the period
Apr, 1, 1950, to Sept. 30, 1953, the nonrecording gage was located on the upstream side of the
bridge. At high stages the steel of the bridge becomes submerged causing a difference in
stage above and below the bridge., These stages have been corrected to equivalent stages below
the bridge in the listing of peak stage. Datum of gages 1s 1,638.61 ft above mean sea level,
datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
shifting channel and ice effect.

Bankfull stage.--15 ft.

Remarks,--Base for partial-duration series, 200 cfs,

Peak stages and discharges

Gage Ice . : Gage Ice .

Water Date height |effact Discharge| Water Date height | effect Discharge
year (feet) |(feety | (cfS) || year (feet) | (feety | (cfs)
1946 Mar. 10, 1946 12.66 - 1952 Apr. 5, 1952 15.87|-0.67 1,540
1947 Mar. 26, 1947 13,20|-0.96 800 June 11, 1952 6.99 255

Apr. 15, 1947 7.7 308 July 1, 1952 9.66 523
1948 Apr. 7, 1948 15.80 2,340 1953 Mar. 23, 1953 6.40f -.6 -
1949 Apr. 5, 19489 12,4 | -.5 750 May 30, 1953 8.7 415
1950 Apr. 7, 1950 15,00} -4.75 560 June 16, 1953 14.59 1,160

Apr. 18, 1950 17.07 6,750 1954 Feb, 11, 1954 6.64|-1.5 -

May 14, 1950 16,0 2,720 June 8, 1954 6.88 275

19855 Mar. 14, 1955 7.3 |-1.17 225

1951 Apr. 7, 1951 16.13 3,200

Sept. 2, 1951 7.4 292

¢Barkwater from lce,

CANNONBALL RIVER BASIN
(72) Cannonball River at Regent, N. Dak.

Location.--Lat 46°26', long 102°33', in NELNE} sec. 13, T. 134 N., R. 95 W., on right bank 400 ft
upstream from highway bridge on county highway and 0.3 mile north of Regent,
Drainage area.--580 sq mi, approximately.

Gage .--Recording gage. Datum of gage is 2,422,90 ft above mean sea level, datum of 1929,
Stage-discharge relation.--Defined by current-meter measurements below 4,100 cfs and extended to
20,300 cfs on basis of slope-area measurement; subject to changes owing to .shifting channel

and ice effect.
Bankfull stage.--14 f¢t.
Remarks.--Base for partial-duration series, 400 cfs.

Peak stages and discharges

Gage Ice G

Wat . . age Ice .

yZair Date height |effact D1s(c;\arge Water Date height | effect Discharge

(feet) |(feet) cfs) year (feet) | (feety| (cfs)
1950 Apr. 16, 1850 26.1 %20,300 || 1953 June 15, 1953 14,07 4,230
June 20, 1953 7.48 864

1951 Mar. 22, 1951 10.05} -1.3 1,300 |{1954 Apr. 6: 1954 9,59 " 1,690

1952 Apr. 7, 1952 15,77 5,420 Aug. 26, 1954 8.34 11200
May 26, 1952 10.40 - 1955 June 29, 1955 8,27 1,170
June 23, 1952 11.85 - Aug. 6, 1955 5.84 464
Aug. 27, 1952 10.78 -

%fAnnual peak only.
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. (73) Cannonball River below Bentley, N, Dak.
(Published as "near New Leipzig" prior to Oct. 1, 1951)

Location.--Lat 46°21'30", long 102°02'30", in SW{SW{ sec. 6, T. 133 N., R. 90 W., on left bank a
quarter of a mile downstream from Thirty Mile Creek, 2 miles north and 1 mile east of Bentley.

Drainage area,--1,140 sq mi, approximately. Prior to Oct. 1, 1952, 1,180 sg mi, approximately,
at site 8 miles downstream.

Gage.--Nonrecording gage prior to Nov, 7, 1947; recording gage thereafter, Prior to Oct. 1,
1951, at site 8 miles downstream at datum 2,222.90 ft above mean Sea level, datum of 1929
{levels by Corps of Engineers). Altitude of present gage 1s 2,250 ft (by barometer),

Stage-discharge relation.--Defined by current-meter measurements at site 8 miles downstream
below 12,000 cfa and extended above on basis of slope-area measurement at 15,000 cfs and
slope-area and contracted-opening measurements at 51,800 cfs. Defined by current-meter meas-
urements at present site below 8,000 cfs, Stage-dlscharge relation at both sites subject to
changes owing to shifting channel and lce effect,

Remarks.--Some diversions and storage in small lakes above station; minor effect on flood flow,
All discharges listed herein have been adjusted to the present site by a dralnage-area rela-
tion. Base for partial-duration serles, 500 cfs. Only annual peaks are shown prior to Oct.

1, 1946.
Peak stages and discharges
Gage Ice . Gage ice .
Water Date height |effect stc?arge Water Date height | effect Discharge
year (feet) {(feet) (cfs) year (feet) | (feet) (cts)
1943 Mar, 25 or 26, 1943 | 26,9 14,700 1950 Mar, 27, 1950 10,83} -3.5 -
1944 Apr, 7, 1944 19.1 6,490 Apr, 17, 1950 34.0 50,9800
1945 Mar. 14, 1945 16,70 4,300 May 12, 1950 8.72 644
June 8, 1950 8,20 529
1946 July 4, 1946 6.70 227 1951 Feb., 26, 1951 9,24 -.8 590
1947 Feb. 17, 1947 13.9 | -4,0 1,050 Mar, 25, 1951 18,99 6,210
Mar. 24, 1947 20.50 7,860 ({1952 Apr. 7, 1952 19.81 7,930
Apr. 12, 1947 12.7 2,240 June 25, 1852 6.90 763
June 23, 1947 14.9 3,330 June 28, 1952 7.22 851
1948 Mar. 1, 1948 8.52 | -2,2 - 1953 June 3, 1953 5.84 503
Mar, 16, 1948 17.21 ] -4.1 2,460 June 17, 1953 15,05 4,300
Mar, 20, 1948 12.16 -.26f 1,870 June 22, 1953 7.47 922
1948 Mar, 9, 1949 8.15 | -2.6 - 1954 Apr., 7, 1954 11.11{ -1.0 -
Mar, 28, 1949 18.3 -1.5 - Apr., 8, 1954 10.90 2,250
Mar, 30, 1949 17.4 5,260 Aug., 28, 1954 6,72 717
Aug. 21, 1949 10.10 1,230 1955 Mar. 12, 1955 6.16] -1.,0 -
June 30, 1955 7.48 905

(74) Cedar Creek near Haynes, N. Dak.

Location,--Lat 46°09', long 102°28', in W} sec. 20, T, 131 N,, R. 94 W., on left bank 30 ft down-
stream from new bridge on State Highway 8 and 12} miles north of Haynes.

Drainage area,--553 s8q mi,

Gage.--Nonrecording gage on former bridge prior to May 20, 1951; recording gage thereafter,
Prior to May 20, 1951, at site 400 ft upstream at present datum. Altitude of gage 1s 2,470 ft
(by barometer).

tage-dilscharge relation--Defined by current-meter measurements below 7,200 cfs and extended

above on basis of slope-area measurement at 26,300 cfs at site 9 miles upstream; subject to
changes owing to channel shifting and ice effect.

Remarks,--Maximum discharge for 1950 determined at site 9 miles upstream and converted to station
site by a dralnage-area relation, Base for partlal-duration series, 400 cfs,

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height eftect Discharge||Water Date height effect Discharge
year (feet) |(reety | (cfs) || year (feet) | (teet) | (cfs)

1950 Apr. 16, 1950 23 €27,400 || 1953 May 29, 1953 15,19 1,480
June 16, 1953 16.84 2,140
1951 Mar, 27, 1951 14,2 | -1.1 1,000 June 21, 1953 15,19 1,480
1952 Apr. 7, 1952 21.25 7,870 || 1954 ﬁpr..zg, %854 11,04 696
ug. 54 12,61 946
1955|  July 29, 1955 9.40 435

¢Annual peak only.
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(75) Cedar Creek near Pretty Rock, N. Dak.

Location.--Lat 46°02', long 101°49', in S3 sec. 33, T. 130 N., R. 89 W., on left bank on down-
stream side of county highway bridge, 7 miles north of Keldron, S, Dak., 103 miles south of
abandoned townsite of Pretty Rock, and 15 miles downstream from Timber Creek.

Drainage area.--1,340 sq mi, approximately.

Gage.--Nonrecording gage prior to Oct. 17, 1947; recording gage thereafter. Datum of gage 1s
2,155,17 ft above mean sea level (levels by Corps of Engineers).

Stage-discharge relation,--Defined by current-meter measurements below 7,800 cfs and extended
above on basis of slope-area measurement at 48,000 cfs; subject to changes owing to ice effect
and channel shifting.

Bankfull stage.--16 ft.

Remarks,--Base for partial-duration serles, 500 cfs, Only annual peaks are shown prior to Oct,
1, 1945.

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |effect | Discharge| Water Date height | effect Discharge
year (teet) |(feet) | (cf8) || year (teet) | (feet) | (cf8)
1943 Mar., 24, 1943 21,8 14,300 1950 Apr, 7, 1950 6.60| -2.4 -
1944 Apr. 10, 1944 14,9 4,450 Apr. 17, 1950 26,5 48,000
1945 | Mar. 15, 1945 12.711-3.73 | 1,700 June 8. 1950 5.98 657
.
1946 June 24, 1946 4.95 349 1951 Mar. 26, 1951 20,89 -2.2 7,600
1947 Feb. 17, 1947 10.78 {-3.55 1,040 June 6, 1951 7.5 1,160
" Feb, 21, 1947 9.15 {-3.50 533 1952 Apr. 4, 1952 20,91 -3.5 -
Mar. 24, 1947 17.50 |-4.75 3,300 Apr. 9, 1952 19,31 9,720
Apr. 3, 1947 5.85 | -,10 564 1953 May 29, 1953 11.10 2,440
Apr. 14, 1947 9.12 1,760 May 31, 1953 7.88 1,290
June 23, 1947 12.7 3,280 June 3, 1953 9.62 1,830
1948 Feb. 27, 1948 5.92 |=1.50 - June 18, 1953 10,34 2,050
Mar. 15, 1948 14.00 |-4.28 2,000 June 22, 1953 10.77 2,270
Mar, 20, 1948 12,76 |-3.2 1,930 1954 Apr. 11, 1954 5.75 588
1949 Mar. 8, 1949 10.60 |-3,0 980 Aug. 30, 1954 5.75 588
Apr, 2, 1949 18,0 |-4.2 3,800 1955 June 30, 1955 4,25 221

(76) Cannonball River at Brelen, N, Dak,
(Published as "at or near Stevenson" prior to 1928 and as "near Timmer" 1928-34)

Locatlon,--Lat 46°23', long 100°56', in sec. 36, T, 134 N,, R. 82 W., on right bank 600 ft up-
stream from bridge on Stage Highway 6, 950 ft downstream from Louise Creek, and 0.5 mile south
of Breien,

Drainage area.--4,100 sq mil, approximately. 3,670 sq mi, approximately, at site used prior to
1935.

Gage.--Nonrecording gage 1906-8, 1916-18, 1922, 1924, 1928-34, at site 72 miles upstream from
present site, Altitude of this gage was about 1,710 ft. Nonrecording gage 1912-15 at site
8% miles upstream from present site. This gage read about 10 ft higher than the gage 1 mile
downstream. Gage heights prior to 1935 gilven hereln adjusted to site and datum used prior to
1912 and after 1915. Recording gage since 1935 at present site, Datum of present gage 1s
1,676.54 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Prior to 1935, defined by current-meter measurements below 3,900 cfs
and extended to 11,000 cfs on basis of slope-area and contracted-opening measurements at
94,800 cfs. After 1934, defined by current-meter measurements below 20,000 cfs and extended
to 94,800 cfs on basis of slope-area and contracted-opening measurements at 94,800 cfs.
Subject to changes at both sites owing to ice effect and channel shifting.

Bankfull stage.--11 ft. .

Historical data,--Flood of Apr. 19, 1950, is the greatest known since at least 1900.

Remarks.--Some diversions and some storage in several small lakes above station, Discharges
given herein converted to present site by a drainage-area relation, Base for partial-duration
series, 2,000 cfs., Only annual peaks prior to Oct. 1, 1934,
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(76)

Cannonball River at Breien, N. Dak.--Continued

CANNONBALL RIVER BASIN

Peak stages and discharges

~

Gage Ice . Gage Ice
Water Date height |effect Discharge||Water Date height | effect Discharge
year (teet) |(teet) | (cts) || year (teet) | (teety | (cf8)
1906 June 6, 1906 %10.8 6,760 1941 Mar. 10, 1941 7.2 |-1.3 2,500
1907 Feb, 20, 1907 9.8 - Mar, 27, 1941 8.08 4,690
June 8, 1907 8.4 3,650 June 7, 1941 5.94 2,500
1908 Mar. 20, 1908 9.2 4,440 June 11, 1941 11.56 9,060
1942 May 18, 1942 5.00 1,830
1912 Mar, 28, 1912 13,0 - 1943 Mar. 1, 1943 8.20]-2.3 42,500
Apr. 2, 1912 11.5 8,030 Mar, 27, 1943 17.4 28,200
1913 Apr. 3, 1913 9.1 4,550 June 3, 1943 5.32 2,030
1914 June 27, 1914 9.8 5,450 June 14, 1943 10,70 7,800
1915 June 4, 1915 10.5 6,410 July S, 1943 5.5 2,170
1944 Apr. 1, 1944 12,45(-2.0 7,500
1916 Mar. 18, 1916 a1 - Apr, 6, 1944 12.12 10,200
Apr, 13, 1916 8.9 4,120 June 18, 1944 5,99 3,070
1917 Apr. 5, 1917 9.4 |-4.0 - June 21, 1944 6.57 3,620
Apr. 13-14, 1917 6.6 -.4 1,680 June 27, 1944 7.02 4,000
1918 Mar., 18, 1918 10.5 |-2,0 3,700 July 1, 1944 5.84 2,890
—| 1945 Mar., 15, 1945 11.85(-2.0 -
1922 Apr, 7, 1922 9.4 4,650 Mar. 16, 1945 10.15 7,000
1924 Apr., 3, 1924 7.6 -.4 - 1946 July 6, 1946 5.6 2,320
Aug. 21, 1924 7.3 2,580 1947 Feb. 20, 1947 9.581-5.48 -
Mar. 26, 1947 15,0 |-2.,5 | 11,000
1928 Sept.l4, 1928 8,3 3,380 Apr. 15, 1947 6.26 2,990
1929 Mar. 18, 1929 11.1 6,890 June 25, 1947 8.09 4,740
1930 Feb. 20, 1930 12.7 |-3.12 - 1948 Mar, 17, 1948 14.9 |-2.9 | 10,000
: Mar. 18, 1930 9.01] -.5 3,400 Mar. 20, 1948 13,25 12,500
Mar. 23, 1948 11,92 9,850
1931 June 22, 1931 6.08 1,220 1949 Mar. 7, 1949 6.85 3,400
1932 June 10, 1932 12.66 11,000 Mar, 12, 1949 7.40(-1,2 2,900
1933 Mar. 30, 1933 11.82] -4.6 2,110 Mar. 30, 1949 11,1 | -.4 -
. 1934 Mar., 22, 1934 3,92 -1,0 - Apr. 1, 1949 10.99 8,320
June 8, 1934 3.47 80 May 29, 1949 7.71 4,150
1935 June 16, 1935 5.72 2,170 1950 Mar, 25, 1950 6.51(-2.9 -
July 12, 1935 6.80 2,920 Apr. 7, 1950 11,50 9,400
Apr. 19, 1950 22,30 94,800
1936 Mar., 9, 1936 6.50{ -2,5 - May 9, 1950 5.81 2,860
Mar, 10, 1936 5.80 2,230 Aug, 14, 1950 7.0 3,800
1937 Mar. ¢, 1937 5.51 -.5 -
Mar, 7, 1937 6.04 2,450 1951 Mar. 27, 1951 14.80 17,200
June 6, 1937 10.44 7,270 June 14, 1951 7.03 3,830
June 14, 1937 14.28 14,800 Aug. 30, 1951 7.59 4,390
June 17, 1937 9,30l 5,840 1952 Apr. 7, 1952 15.42 21,300
June 22, 1937 8.85 5,210 1953 Mar. 21, 1953 10.5 -.5 48,500
1938 June 21, 1938 6.07 2,500 May 29, 1953 10.85 10,100
June 27, 1938 6.6 2,920 June 16, 1953 8.32 5,960
July 3, 1938 8.14 4,410 June 19, 1953 7.35 4,600
July 6, 1938 7.80 4,080 June 24, 1953 6.06 3,130
July 9, 1938 8.49 4,850 1954 Apr. 10, 1954 5,06 2,610
1939 Mar, 22, 1939 9.06f -,9 4,520 1955 Mar. 10, 1955 3.501-1,0 720
June 18, 1939 6.67 3,000
June 28, 1939 5.57 2,120
1940 Mar, 30, 1940 6.12} -1,0 -
Apr. 29, 1940 5.20 1,840
2Backwater from ice,
bAbout.
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BEAVER CREEK BASIN
(77) Beaver Creek at Linton, N, Dak,

Location.--Lat 46°16', long 100°14', on line between secs, 17 and 18, T, 132 N., R. 76 W., near
center of span on downstream side of bridge on U. S, Highway 83, 0.7 mile south of rallway
station in Linton and 1 mile upstream from Spring Creek.

Drainage area,--717 sq mi, of which 100 sq mi is probably noncontributing,

Gage.--Nonrecording gage. Datum of gage 1s 1,690.55 ft above mean sea level, datum of 1923,

Stage-discharge realtion,--Defined by current-meter measurements; subject to changes owing to
channel shifting and ice effect.

Bankfull stage.--13 ft.

Historical data.--1943 spring flood reached a stage of 15.5 ft, from information by local
resident,

Remarks.--Base for partial-duration series, 500 cfs.

Peak stages and discharges

Gage Ice .. Gage Ice )

Water Date height |effect | Discharge|Water Date height | effect |Pischarge
year (feet) |(feet) (cts) year (feet) | (teet) | (cfS)
1950 Mar,., 28, 1950 10,65} -2,.4 - 1952 Apr., 8, 1952 17.5 9,800

Apr. 7, 1950 16,50 4,500 1953 Mar, 22, 1953 11.35(-1.05 790

Apr. 17, 1950 15.30 2,640 June 17, 1953 17,05 5,650

May 12, 1950 11.08 965 1954 Feb, 11, 1954 8.55 -

June 27, 1950 11.73 1,030 June 13, 1954 8.00 396

1955 Mar, 15, 1955 9.80 570

1951 | Mar. 30, 1951 15.6 | -.9 - July 6, 1955 9.95 717

Apr. 1, 1951 15.17 2,550

Apr. 6, 1951 14.10 1,950

GRAND RIVER BASIN
(78) North Fork Grand River at Haley, N. Dak.

Location.--Lat 45°57', long 103°07', in SW corner of sec. 30, T, 129 N,, R, 99 W,, on left bank
10 ft downstream from county highway bridge, about 300 ft south of post office at Haley, 1
mile north of t South Dakotd State line.

Drainage area,--509 sq mi. oL

Gage.--Nonrecording gage prior to June 19, 1951; recording gage thereafter, Mar, 29, 1912, to
September 1917, on highway bridge at present site at datum about 3 ft higher than present
datum; Oct. 23, 1945, to June 18, 1951, on highway bridge at present site and datum. Altitude
of present gage 1s 2,664 ft (by barometer). Gage heights given herein adjusted to present
site and datum.

Stage-discharge relation,--1912-17, poorly defined by current-meter measurements to 5,800 cfs;
1946-55, defined by current-meter measurements below 4,500 cfs; 1946-52, extended on basis of
slope-area measurement at 11,300 cfs; since 1952, extended on basis of one discharge measure-
ment at 8,100 cfs, 50 percent of which was a current-meter measurement and 50 percent was by
indirect measurement of flow over roadway outside of main channel. All ratings subject to
changes owing to channel shifting and ice effect.

Bankfull stage.--12 ft, )

Remarks.--Base for partial-duration series, 200 cfs, Only annual peaks are shown prior to
Ooct., 23, 1945.

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |effect | Discharge|Water Date height | effect |Discharge
year (teet) |(feety | (cf®) [} year (feet) | (feet) | (cfS)
1912 | Mar, 29, 1912 10.4 1,400 || 1948] Feb, 18, 1948 9.40(-1.4 500
1913 | Mar. 21, 1913 13.5 8,100 Mar. 16, 1948 12 -.8 | 92,000
1914 [June 21 or 22, 1914 | 15.0 6,500 July 16, 1948 6.8 245
1915 | June 13, 1915 13.3 4,000 || 1949| Mar, 24, 1949 14.0 |-3.2 | 1,700
— Mar. 28, 1949 1.0 | -.1 | 1,770
1917 | Apr. 7, 1917 9.25 | -0.8 - July 13, 1949 6.62 211
Apr. 7 or’8, 1917 | 8.85| -.3 650 || 1950] wMar. 6, 1950 11.41 -.6 | 1,710
Apr. 8, 1950 12.89(-1.9 | 1.830
1946 | June 29, 1946 5.40 72 Apr. 15, 1950 17.10 11,300
1947 | Feb. 16, 1947 -|10.301] -1.0 930 May 8, 1950 7.59 128
Mar. 23, 1947 14,40 5,640 May 10, 1950 9.27 931
Apr. 11, 1947 12.28 2,920
June 23, 1947 10.00 1,250 || 1951| Mar. 25, 1951 10.22]-1,47 775
July 12, 1947 7.2 325 July 30, 1951 12.81 2,680
Sept. 6, 1951 7.42 380

SAbout,
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GRAND RIVER BASIN
(78) North Fork Grand River at Haley, N. Dak.--Continued

Peak stages and discharges

Gage Ice X Gage Ice
Water Date helght effact | Discharge||Water Date height | effect Dise:\arge
year (teet) |(feet) | (cf8) || year (feet) | (feety| (cfs)
r. 3, 1952 5.69]-2.11 - 1953| May 29, 1953 8.59 578
1952 fir. 7, 1952 17.03 14,100 June 15, 1953 12,23 2,210
July 2, 1952 6.71 240 June 20, 1953 12.58 2,510
July 20, 1953 9.38 789
Aug. 30, 1953 6.92 242
1954 Apr. 7, 1954 9.07 711
1955/  July 28, 1955 8.38 608

(79) North Fork Grand River near White Butte, S. Dak.

Location,.--Lat 45°48'10", long 102°21'35", in NWi{NW} sec, 11, T, 21 N., R, 14 E., on left bank
100 ft upstream from county highway bridge, a quarter of a mile upstream from nearest tribu-
tary, and 9{ miles south of White Butte.

Dralnage area,--1,190 sq mi, approximately.

Gage.--Nonrecording gage Nov, 28, 1945, to Aug. 28, 1947, and Apr., 17, 1950, to June 11, 1951;
recording gage Aug. 29, 1947, to Apr, 16, 1950, and June 12, 1951, to present., Prior to
June 11, 1951, at site 100 ft downstream at same datum, Altitude of present gage 1is 2,275 ft
(vy barometers.

Stage-discharge relation.--Prior to 1952, defined by current-meter measurements below 4,300 cfs
and extended above on basis of slope-area measurement at 30,900 cfs; defined by current-meter
measurements below 19,000 cfs thereafter., Subject to changes owing to ice effect and channel
shifting.

Bankfull stage.--14 ft,

Remarks.--Base for partial-duration series, 400 cfs,.

Peak stages and discharges

‘ Gage Ice . Gage Ice
Water Date height |effect | Pischarge| Water Date height | effect | Pischarge
year (feet) |(feety | (cf8) || year (feet) | (teet) | (cfs)
1946 July 2, 1946 3.44 72 1951 Mar, 23, 1951 7.20}] -1.5 -
1947 Feb, 17, 1947 7.02(-2.25 480 Mar. 27, 1951 6.58 1,190
Mar., 24, 1947 12,35|-1,1 7,040 July 31, 1951 6,97 1,450
Apr. 13, 1947 6,1 1,260 || 1952 Apr. 8, 1952 17.0 21,500
June 23, 1947 7.0 1,700 May 27, 1952 5.67 440
1948 Feb, 21, 1948 5.781-1.2 500 |} 1953 May 29, 1953 7.90 2,850
Feb, 27, 1948 6.36-1.6 600 June 16, 1953 8.82 4,270
Mar, 16, 1948 10.26 }-3.0 - June 21, 1953 8.92 4,430
Mar. 17, 1948 7.47 2,000 July 22, 1953 6.80 1,460
1949 Mar., 8, 1949 8,261{-2,75 930 || 1954 Apr, 8, 1954 5.55 689
Mar. 25, 1949 11.1 {-3.2 - Aug., 26, 1954 5.17 405
Mar. 28, 1949 8.46] -, 4 2,600 |] 1955 July 8, 1955 4.20 61
1950 Mar, 7, 1950 8.50}-1,5 1,700
Apr. 7, 1950 6.58{-1.4 800
Apr. 10, 1950 10.8 {-3.3 2,000
Apr. 16, 1950 20.0 30,900
May 12, 1950 6.3 915
Aug. 13, 1950 6.09 764

(80) South Fork Grand River near Cash, S. Dak.

Location,--Lat 45°38'55", long 102°38'45", in NEJSWASE} sec. 33, T. 20 N,, R. 12 E., on down-
stream end of left pler of county highway bridge, 1 mile upstream from Little Nasty Creek, 4
mileg north of Cash, 10 miles south of Lodgepole, 12 miles northwest of Bison, and 16 miles
downstream from Big Nasty Creek.

Dralnage area.--1,350 sq mi, approximately.

Gage.--Nonrecording gage prior to Oct. 25, 1946; recording gage thereafter. Altitude of present
gage 18 2,416 ft (by barometer).

Stage-discharge relation,--Defined by current-meter measurements below 14,000 efs and extended
above on basis of slope-area measurement at 27,000 cfs; subjJect to changes owing to ice effect
and channel shifting.

Bankfull stage.--12 ft.
.Remarks.-—Base for partial-duration series, 500 cfs,
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GRAND RIVER BASIN
{80) South Fork Grand River near Cash, S. Dak,--Continued

Peak stages and discharges

Gage Ice Gage Ice .
Water Date height |effect D‘S“:‘"‘e Water Date height | etfect | Pischarge
year (teet) |(feety | (cfs) || year (teet) |(teet) | (cfS)
1946 | Feb. 26, 1946 5.11] -2.1 - 1950| Mar. 7, 1950 6.77]-0.35] 1,900
May 25, 1946 5.5 1,040 Apr. 7, 1950 10.87 7,000
June 13, 1946 4.95 686 Apr. 15, 1950 15.40 27,000
1947 | Feb, 17, 1947 8.6 | -3.0| 1,120 May 3, 1950 5.28 528
Feb. 18, 1947 9.4 | -5.0 - May 10, 1950 5.77 1,190
Mar. 22, 1947 14.35 | -3.3 -
Mar. 23, 1947 11.2 8,000 ||1951{ Mar, 25, 1951 6.34]| -.45| 1,000
Apr. 1, 1947 4.9 657 July 30, 1951 5.25 575
Apr. 11, 1947 6.1 1,570 || 1952| Feb. 14, 1952 5.8 |-1.8 -
June 21, 1947 5.40 971 || Apr. 2, 1957 11.57 4,690
June 24, 1947 7.34 3,000 Apr. 6, 195% 13.59 15,600
June 27, 1947 5.75 1,240 || 1953 Mar. 14, 1953 6.31[-1.1 -
1948 | Feb, 18, 1948 8.1 | -1.6| 2,000 May 29, 1953 6.11 1,360
Mar. 14, 1948 13.1 | -6.1| 2,500 June 16, 1953 6.36 1,580
Mar. 19, 1948 11.0 | -5.5{ 1,000 June 20, 1953 7.02 2,160
May 25, 1948 5.06 746 July 21, 1953 7.11 2,240
June 19, 1948 5.02 715 || 1954| Apr. 7, 1954 5.30 752
July 16, 1948 4.63 523 || 1955 Mar. 11, 1955 5.55| -.7 -
1949| Mar. 8, 1949 7.15| -.39 2,300 June 29, 1955 5.30 700
Mar, 23, 1949 7.48 3,200
Mar. 28, 1949 5.58 1,120

(81) Grand River at Shadehill, S. Dak.

Location.--Lat 45°46', long 102°11l', in SE} sec. 19, T. 21 N,, R, 16 E., near left bank on down-
stream side of pler at bridge on State Highway 73 at Shadehill, 1 mile downstream from Shade-
hill Dam, 5 miles downstream from confluence of North and South Forks, and 12 miles south of
Lemmon,

Drainage area.--3,120 aq mi, approximately.

Gage,--Nonrecording gage prior to Sept. 1, 1947; recording gage thereafter. Feb. 23, 1943, to
June 12, 1946, at site on old highway bridge 50 ft upstream at present datum. June 13, 1946,
to Aug. 30, 1947, at site on upstream side of present highway bridge at present datum., Datum
of gage is 2,186.46 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to
channel shifting and ice effect.

Bankfull stage.--12 ft,

Remarks,.--Flow completely regulated by Shadehill Reservoir (usable capacity, 350,769 acre-ft)
since July 1, 1950. Only annual peaks are shown,

Peak stages and discharges

Gage Ice . Gage Ice

Water Date height |effect | DischargejWater Date height | effect | Pischarge
year (feet) |(feet) | (cfs) |l year (feet) | (teet) | (79
1943 [Feb, 20 or 21, 1943 18.7 - 1949 Mar. 28, 1949 10,60 -0.3 4,800
1944 Apr. 7, 1944 17.2 18,000 [] 1950 Apr. 16, 1950 19.086 58,000
1945 Mar. 12, 1945 15.5 =3.0 -

Mar, 14, 1945 12.79 8,680 ||1951 | Mar. 22, 1951 4.85| -1.4 -

Aug. 30, 1951 3.97 71

1946 May 25, 1946 5.75 637 || 1952 Apr. 9, 1952 10.45 5,150
1947 Mar. 23, 1947 18.0 -1.5 - 1953 June 22, 1953 8.43 2,830

Mar, 23, 1947 16.9 16,100 || 1954 Apr. 10, 1954 4.25 252
1948 Mar, 15, 1948 13.5 -2.0 - 1955 Sept.20, 1955 3.62 29

Mar. 16, 1948 12.8 -1,0 6,800
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GRAND RIVER BASIN
I(82) Grand River near Wakpala, S. Dak,

Location,--Lat 45°39'55", long 100°38'20", in NWiSE} sec. 26, T. 20 N., R. 28 E., on downstream
side of left pier of bridge on U. S, Highway 12, 5 miles west of Wakpala, 8 miles upstream
from Deep Bank Creek, and 21 miles upitream from mouth.
inage area.--5,510 sq mi, approximately.

gz:e.-%uonrecordiﬁg gagi 1914-06, August 1928 to March 1937, and April 1944 to June 1948; record-
ing gage, March 1937 to March 1944, and June 1948 to date. 1914-16, at site 12 miles down-
stream from present site at different datum. August 1928 to Sept. 30, 1936, at site 17 miles
downstream from present site at different datum. Oct. 1, 1936, to Mar, 31, 1944, at site 12
miles downstream from present site at datum 2.00 ft lower than datum used August 1928 to
Sept. 30, 1936, Since Apr, 1, 1944, at present site and datum., Altitude of present gage is
1,584 ft (by barometer). Gage heights given herein for the period August 1928 to Sept, 30,
1926, adjusted to datum used Oct, i, 1936, to Mar. 31, 1944,

Stage-discharge relation,--Defined by current-meter measurements below 3,200 cfs for the period
1914-16; below 9,000 cfs for the period 1928-43; below 19,000 cfs for the period 1944-49; and
below 80,000 efs for the period 1950-55., Subject to changes owing to channel shifting and
ice effect,

Bankfull stage.-~17 ft, present site and datum,

Remarks,--Regulated by Shadehill Reservoir (usable capacity, 350,769 acre-ft) since July 1, 1950.
Records are equivalent at the three sites used during the period of record. Base for partial-

Only annual peaks are shown prior to Oct, 1, 1936, and subsequent

duration series, 1,400 cfs.
to Sept. 30, 1950.

Peak stages and discharges

Gage Ice \ Gage Ice .
Water Date height |effact Discharge||Water Date height | effect Discharge
year (feet) |(feety | (cf8) || year (teet) | (feety | (cfS)
1914 June 15, 1914 12.4 4,000 1943 Feb, 23, 1943 15.8 13,000
1915 June 18, 1915 18.8 7,600 Mar., 25, 1943 17.7 -2.5 -
Mar. 26, 1943 17.2 15,800
1316 Apr, 20, 1916 10,6 3,260 June 5, 1943 6.70 1,780
June 9, 1943 6.46 1,590
1929 Mar. 12, 1929 19,0 |-7.0 - June 16, 1943 10.66 5,790
Mar, 14, 1929 12.3 7,630 July 5, 1943 6.40 1,540
1930 Mar. 14, 1930 20.5 - Sept. 4, 1943 1.55 2,500
. 1944| Apr. 9, 10, 1944 19,5 32,000
1931 June 12, 1931 5.94 843 June 19, 1944 13,36 11,500
1932 June 11, 1932 12.0 7,230 June 23, 1944 12.6 9,950
1933 Mar, 19, 1933 abg9,0 - June 28, 1944 11.3 7,410
May 27, 1933 8.30 2,140 July 10, 1944 7.35 1,840
1934 Mar. 23, 1934 7.26 1,360 1945 Mar, 11, 1945 17.3 -8.6 -
1935 July 24, 1935 9,08 3,800 Mar, 15, 1945 18,37{ -5.7( 10,000
Mar, 27, 1945 8.65 3,280
1936 Mar, 10, 1936 7.63 2,010 June 8, 1945 8,77 3,540
1937 Mar. 7, 1937 7.00 1,960
Apr, 8, 1937 7.43 2,360 1946 July 4, 1946 6.44 1,000
Apr., 16, 1937 9.41 4,510 1947 Feb. 18, 1947 9.08} -2.5 -
June 8, 1937 11.87 8,060 Mar. 25, 1947 17.0 19,000
June 15, 1937 14.98 13,700 Apr. 14, 1947 7.15 2,090
June 21, 1937 9.90 5,160 June 8, 1947 8.55 3,550
July 15, 1937 6.88 1,850 June 23, 1947 11.8 12,400
1938 | During period of June 29, 1947 8,72 4,390
Feb. 28-Mar. 5,1938 6.5 -3 - 1948 Mar, 18, 1948 12.1 -7 7,700
June 29, 1938 10.06 5,730 Mar., 19, 1948 14.0 -3.4 -
July 3, 1938 13,92 9,110 Mar. 23, 1948 9.1 4,250
July 7, 1938 12,70 7,520 June 19, 1948 7.6 2,410
Sept. 6, 1938 12.10 6,740 1949 Mar, 8, 1949 12,66 -9 8,300
1939 Mar. 24, 1939 14.60{-2.3 7,000 Mar, 25, 1949 15,1 -2.7 9,500
July 8, 1939 10,37 4,600 Mar. 28, 1949 11.9 10,200
1940 Mar. 31, 1940 11.60{-3.0 - May 2, 1949 7.0 1,660
Mar, 31, 1940 8.99 2,970 May 30, 1949 7.2 1,950
Apr. 30, 1940 7.53 1,400 1950 Mar, 11, 1950 7.41 ~-.5 1,700
July 30, 1940 9.40 3,420 Mar, 26, 1950 .38 -.8 3,600
Apr. 8, 1950 14.19 13,300
1941 Mar. 10, 1941 8.00( -.45 1,400 Apr. 18, 1950 22,75 82,200
June 8, 1941 11.53 6,030 May 10, 1850 8,61 6,010
June 13, 1941 13.49 9,100 Aug. 14, 1950 8.95 4,580
1942 Apr, 5, 1942 7.84 1,700
May 3, 1942 8.97 3,080 1951 Mar. 26, 1951 11.28 -.2| 10,000
May 19, 1942 10.43 4,840 1952 Apr., 1, 1952 14.0 -2.9 -
June 4, 1942 9.61 3,660 Apr. 2, 1952 12.82 17,900
June 30, 1942 7.61 1,460 1953 June 17, 1953 15.96 32,000
July 30, 1942 8.85 2,900 1954 June 7, 1954 8,73 3,410
1955 Sept,.23, 1955 7.25 755

@Backwater from ice.
bAt least this high.
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MISSOURI RIVER MAIN STEM

(83) Missouri River near Mobridge, S. Dak,

Location.--Lat 45°32', long 100°29', in sec. 7, T. 18 N., R, 30 E,, on downstream end of second
pler from right bank of bridge on U, S, Highway 12, 3 miles west of Mobridge, 3 miles down-
stream from Grand River, and at mile 1,250.6.

Drainage area,--208,700 sq mi, approximately.

Gage.--Nonrecording gage prior to Feb. 19, 1934, and Nov., 26, 1942, to May 12, 1944; recording
gage Feb, 19, 1934, to Nov. 25, 1942, and May 13, 1944, to present., Mar. 28, 1929, to Sept.
30, 1931, at present site at datum 0,80 ft higher; Océt. 1, 1931, to date, at present site and
datum. Datum of present gage is 1,527.19 ft above mean sea level, datum of 1929 (levels by
Corps of Englneers)., Gage heights given herein adjusted to present datum.

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
considerable channel shifting and ice effect.

Bankfull stage.--16 ft.

Remarks.--Flow regulated 1938 to November 1953 by Fort Peck Reservoir (usable capacity,
18,800,000 acre-ft) and thereafter by Garrison Reservoir (capacity, 23,000,000 acre-ft). Only
annual peaks are shown,

Peak stages and discharges

Gage Ice . Gage Ice X
Water Date height | effect Discharge| |Water Date height | effect stcl;arge
year (teet) [(feety | (cfs) || year (teet) | (feety | (cf9)
1929 Mar, 30, 1929 - 164,000 {| 1944 Apr. 5, 1944 16.58] -5.0 -
1930 Mar, 22, 1930 12.7 -5.5 - Apr. 8, 1944 13,33 186,400
Apr. 6, 1930 9.29 93,100 || 1945 Mar. 18, 1945 15.84| -7.6 -
Mar. 19, 1945 87,500
1931 June 16, 1931 8,56 42,200
1932 June 14, 1932 11.26 119,000 || 1946 Mar, 18, 1946 11.46] -4.0 -
1933 June 24, 1933 11.20 89,800 June 18, 1946 9.41 55,800
1934 Mar. 21, 1934 9.01 71,000 |} 1947 Mar, 31, 1947 18.30 { 250,000
1935 July 13, 1935 11.85 122,000 || 1948 Mar. 31, 1948 17.69f -7.7 -
Apr. 4, 1948 13,34 152,000
1936 Mar. 18, 1936 12.65| -2.0 - 1949 Apr. 1, 1949 15,05} -5.0 -
Apr, 16, 1936 10.42 122,000 Apr. 4, 1949 14,95 -1.0{ 172,000
1937 June 18, 1937 10.80 105,000 || 1950 Apr. 19, 1950 17.14 251,000
1938 Mar, 20, 1938 l4,65] -1.4] 188,000
1939 Mar. 30, 1939 14.65 212,000 {{ 1951 Apr, 4, 1951 14.83) -6.0 -
1940 June 12, 1940 9.28 61,800 Apr., 6, 1951 12.26 137,000
1952 Apr., 9, 1952 25,07 443,000
1941 June 11, 1941 9,75 73,000 || 1953 June 21, 1953 11.17 30,000
1942 June 10, 1942 11,13 82,300 || 1954 Oct, 28, 1953 8.64 45,000
1943 Mar. 28, 1943 19.85| -6.0 - 1955 May 26, 1955 9.00 48,500
Apr. 5, 1943 19,10 282,000

MOREAU RIVER BASIN
(84) Moreau River at Bixby, S. Dak.

Location,--Lat 45°08'32", long 102°33'38", in SE#SW} sec. 29, T. 14 N., R. 13 E., on right bank
0.3 mile downstream from highway bridge, 0.4 mile south of Bixby, and 3% miles downstream
from proposed Bixby dam site.

Drainage area,--1,570 sq mi, approximately,

Gage.--Nonrecording gage, Apr. 17 to June 24, 1948, and Oct. 1, 1950, to Oct. 11, 1852; recording
gage June 25, 1948, to Sept. 30, 1950 (recording gage operated to Mar, 31, 1952, but record
of little value after Sept. 30, 1950), and Oct. 12, 1952, to date. Apr. 17 to June 24, 1948,
and Oct. 1, 1950, to Sept. 9, 1952, at bridge a quarter of a mile upstream from present site
at present datum. June 25, 1948, to Sept. 30, 1950, at site 300 ft downstream from bridge at
present datum and since Sept. 10, 1952, at present site and datum. Datum of present gage 1is
2,431.02 ft above mean sea level, datum of 1929 (Bureau of Reclamation bench mark).

Stage-discharge relation.--Prior to 1953, defined by current-meter measurements below 12,000 cfs
and extended above on basis of slope-area measurement at 15,300 cfs; thereafter, defined by
current-meter measurements below 500 cfs and extended above on basis of slope-area measure-
ment at 15,300 cfs. Subject to changes at both sites by ice effect and channel shifting.

Bankfull stage.--17 ft,

Remarks.--Base for partial-duration series, 500 efs,
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‘ MOREAU RIVER BASIN
(84) Moreau River at Bixby, S, Dak.--Continued
Peak stages and discharges

Gage Ice . Gage Ice

Water Date height effect | Discharge Water Date height | effect Discharge
year (feet) |(feet) | = (cfs) || yesr (feet) | (feety | (cf9)
1949 Mar. 10, 1949 7.80f -3.0 720 1951 Mar. 29, 1951 5,1 -0.6 -

Mar, 23, 1949 11.0 5,420 Aug, 13, 13951 5.60 1,060

Mar, 28, 1949 7.55 2,330 1952 Feb, 11, 1952 10,34 | -2,5 2,500

Apr, 7, 1949 5.25 872 Apr, 1, 1952 17.8 15,300

1950 Apr. 3, 1950 13.,53] -4.5 3,500 1953 Mar, 17, 1953 7.08 | -1.3 1,300

Apr, 7, 1950 12.74 7,610 May 5, 1953 4,51 614

Apr. 16, 1950 14.65 10,500 May 29, 1953 4.76 122

May 5, 1950 S5.24 867 June 15, 1953 6.36 1,670

May 7, 1950 5.28 889 June 17, 1953 8.03 2,980

May 11, 1950 6.38 1,520 June 21, 1953 5,47 1,110

July 27, 1953 4,38 557

1954 June 7, 1954 - e1,500

1955 Sept,21, 1955 4,56 632

8Maximum dally discharge; annual peak only.

(85) Moreau River near Faith, S. Dak.

Location,.--Lat 45°11'50", long 102°09'10", in NiNWi sec, 10, T. 14 N., R. 16 E., on upstream side
of bridge on State Highway .73, 22 miles downstream from Rabbit Creek, and 133 miles northwest
of Falth,

Drainage area,--2,660 sq mi, approximately.

Gage.--Nonrecording gage. Prior to Oct, 5, 1949, at bridge a quarter of a mile upstream at same
datum. Altitude of gage 1is 2,235 ft (by barometer),

Stage-discharge relation.--Prior to 1950, defined by current-meter measurements below 5,300 cfs
and extended on basls of slope-area measurement at 26,000 cfs; thereafter, defined by current-
meter measurements, Subject to changes during both periods owing to ice effect and channel

shifting.
nkfull stage.--16 ft,
Remarks,--Base for partial-duration serles, 700 cfs.

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |effect | Discharge||Water Date height | effect | Discharge
year (feet) [(feety | (cfs) |fyear (feet) | (feety| (cf9)
1944 Apr, 9, 1944 20.9 26,000 1949 Apr, 3, 1949 5.5 L 1,300
June 6, 1944 6.7 2,010 ||1950 [ Apr. &, 1950 10.1 6,400
June 14, 1944 6.35 1,710 Apr. 7. 1950 13.5 11,000
June 18, 1944 19.6 23,000 Apr, 17, 1950 18.0 23,000
June 24, 1944 9.0 4,200 May 8, 1950 4.87 1,340
July 13, 1944 7.15 2,500 May 12, 1950 5.62 1,970
1945 Mar. 15, 1945 11,01 6,280 May 18, 1950 4,30 845
June 9, 1945 5.4 1,040
June 16, 1945 5.0 817 1951 Mar, 26, 1951 4,83 | -0,13 1,080
Aug. 13, 1951 6.50 2,300
1946 May 26, 1946 6.7 2,010 Aug, 17, 1951 4.28 757
June 2, 1946 5.9 1,460 19582 Feb, 14, 1952 6.72 | =1,1 1,700
June 15, 1946 5.3 984 Mar, 30, 1952 20,3 -5,0 -
June 21, 1946 7.1 2,370 Apr. 2, 1952 17.2 25,000
June 27, 1946 5,2 926 June 22, 1952 4.8 1,440
June 30, 1946 5.5 1,110 June 28, 1952 5.5 1,900
1947 Oct. 8, 1946 5.05 1,010 July 3, 1952 4.1 970
Feb, 16, 1947 14.4 -4,0 5,600 Aug, 17, 1952 3.6 704
Mar, 23, 1947 13,07 -1.0 - 1953 Mar, 19, 1953 6,85 -.6 2,500
 Mar, 23, 1947 12,5 | -.3| 7,930 May 3, 1953 5.0 1,600
‘ Apr. 2, 1947 5.2 984 May 30, 1953 4.8 1,460
Apr, S, 1947 4.8 767 June 15, 1953 14.6 12,700
Apr, 12, 1947 5.5 1,170 June 18, 1953 9.0 5,110
June 21, 1947 9.1 4,300 June 21, 1953 8.3 4,360
June 24, 1947 9.95 5,160 July 27, 1953 4.0 905
July 11, 1947 6.0 1,610 1954 Apr. 7, 1954 4,4 1,050
1948 Mar. 16, 1948 11.0 -4.4 1,900 May 24, 1954 5.3 1,660
Mar, 19, 1948 10,3 =3.7 1,900 May 29, 1954 5,02 1,470
. June 20, 1948 6.45 2,010 June 4, 1954 4,38 1,080
June 25, 1948 5.1 1,040 June 7, 1954 6.10 2,460
1949 Mar. 8, 1949 8.3 -1.1 2,500 June 11, 1954 4,22 980
Mar., 23, 1949 11.0 6,280 1955 Sept .22, 1955 4,08 826
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(86) Moreau River near Eagle Butte, S. Dak,

Location.--Lat 45°11'20", long 101°13'05", in NWiNWiSWwi sec. 8, T. 14 N., R. 24 E,, on right
bank at downstream side of bridge on State Highway 63, 4 miles downstream from Meadow Creek,
and 13 miles north of Eagle Butte,

Drainage area.--4,320 sq mi, approximately.

Gage.--Nonrecording gage prior to June 19, 1947; recording gage thereafter, Altitude of gage 1is
1,792 ft (by barometer?.

Stage-discharge relation,--Defined by current-meter measurements; subjJect to changes owing to
channel shifting and 1ice effect,

Remarks.--Base for partial-duration series, 1,100 cfs,

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |effect | Discharge}|Water Date height | effect D’“;‘“ge
year (feet) |(feety | (cf8) || year (feet) | (feety | (cf8)
1944 Apr. 9, 1944 |23.0 27,000 ||1949 | Mar, 9, 1949 9.1 |-1.2| 3,700
June 7, 1944 9.7 5,190 Mar. 28, 1949 12.62 9,400
June 16, 1944 7.1 2,380 ||1950 | Apr. 8, 1950 14,42 12,500
June 19, 1944 |17.1 16,900 Apr. 18, 1950 20.23 22,200
June 26, 1944 9.8 5,300 May 9, 1950 8.68 4,100
July 14, 1944 7.5 2,780
1945 Mar. 14, 1945 |13.1 |-5.0 - 1951 | Mar. 27, 1951 11.50 | -3.0| 4,200
Mar. 17, 1945 [10.5 6,290 June 8, 1951 5.65 1,310
June 9, 1945 6.8 2,290 Aug. 14, 1951 7.50 3,040
Aug. 31, 1951 7.40 2,920
1946 May 27, 1946 7.0 2,470 ||1952 | Feb. 14, 1952 10.5 | -2.0| 4,070
June 4, 1946 6.0 1,590 Apr, 4, 1952 21.7 27,400
June 23, 1946 6.5 2,020 June 29, 1952 5.68 1,440
June 29, 1946 5.8 1,430 |[1953 | Mar, 18, 1953 10.9 { -.171 8,160
July 2, 1946 5.7 1,360 Mar. 22, 1953 10.54 7,880
1947 Peb. 16, 1947 [15.0 |-4.5 - May 2, 1953 6.64 2,730
Feb. 17, 1947 [12.6 |-1.4 | 6,840 June 9, 1953 7.07 3,040
Mar. 22, 1947 |17.86 |-6.0 : June 15, 1953 22.01 30,300
Mar. 24, 1947 |14.36 10,800 June 22, 1953 9.52 6,980
Apr. 6, 1947 7.3 2,470 Aug. 21, 1953 5.58 1,650
ppr. 11, 1947 6.4 1,760 ||1954 | May 25, 1954 5.30 1,460
June 22, 1947 |13.2 10,600 May 29, 1954 5.17 1,360
1948 Mar. 15, 1948 [12.50 |-5.0 : June S, 1954 4.87 1,120
May 17, 1948 8.24 | -.25| 3,420 June 8, 1954 6.72 2,990
Apr. 24, 1948 5.71 1,360 June 11, 1954 6.96 3,090
June 22, 1948 6.03 1,590 ||1955 | Sept.2s, 1955 3.73 452
July 20, 1948 6.1 1,930

(87) Moreau River at Promise, S. Dak,

Location.~--Lat 45°20', long 100°36', in sec. 17, T. 16 N., R..29 E., on upstream side of high-
way bridge, 170 ft downstream from Chicago, Milwaukee, St. Paul and Pacific Railrocad bridge,
0.5 mile downstream from Virgin Creek, and three-quarters of a mile north of Promise.

Drainage area.,--5,220 sq mi, approximately.

Gage.--Nonrecording gage 1928 to Nov, 7, 1934, July 21, 1944, to July 11, 1948, and May 21,
1953, to present; recording gage Nov, 8, 1934, to July 20, 1944, and July 12, 1948, to May 20,
1953. Prior to Nov. 8, 1934, at present site and datum, Nov, 8, 1934, to July 20, 1944, at
site 150 ft upstream at present datum, July 12, 1948, to May 20, 1953, at downstream side of
brédge at present datum, Datum of present gage 1s 1,587.01 ft above mean sea level, datum of
1929, .

Stage-discharge relation.--Defined by current-meter measurements; subJect to changes owing to
channel shifting and ice effect.

Bankfull stage.--17 ft.

Remarks,--Base for partial-duration series, 1,300 cfs,
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(87) Moreau River at Promise, S. Dak.--Continued

Peak stages and discharges

tUnknown, but probably greater

than base discharge.

Gage Ice . Gage Ice
Water Date height |eftect Discharge| [Water Date height | effect Discharge
year (feet) |(teety | (cf%) || year (feet) | (teety | (cf9)
1929 Mar. 14, 1929 11.5 5,780 1943 Feb, 23, 1943 20.0 12,900
Mar. 24, 1929 11.56 5,850 Mar., 1, 1943 10,44 4,100
Mar, 28, 1929 8.8 3,750 Mar, 24, 1943 18,30 11,000
May 31, 1929 8.0 3,870 Mar., 28, 1943 17.65 10,300
June 2, 1929 8.3 4,290 June 14, 1943 18.43 11,200
June 7, 1929 7.3 2,990 July 7, 1943 13.0 6,100
1930 Feb., 24, 1930 - 91,400 1944 Apr. 11, 1944 23.2 22,800
Apr, 19, 1930 5.9 1,640 June 8, 1944 10,34 4,860
May 9, 1930 5.4 1,390 June 20, 1944 18.75 12,800
June 24, 1930 9.06 3,980 June 27, 1944 - b
July 15, 1944 - b
1931 Apr. 2, 1931 5.30 1,370 1945 Feb, 15, 1945 14,2 }-10.0 -
1932 Mar, 2, 1932 7.5 2,870 Mar. 14, 1945 21,08 1-14.5 -
Mar, 24, 1932 8.6 -2.0 2,240 Mar. 17, 1945 13,7 -1.,5 6,500
Apr, 28, 1932 8.5 3,570 June 7, 1945 10.7 5,200
May 3, 1932 9.1 3,990
June 2, 1932 5.5 1,530 1946 May 29, 1946 6.45 1,820
June 4, 1932 7.5 2,870 June 5, 1946 6.2 1,660
June 8, 1932 5.3 1,410 June 24, 1946 6.94 2,220
June 12, 1932 11.4 5,600 June 28, 1946 6.6 1,980
June 18, 1932 7.5 2,870 June 30, 1946 6.1 1,590
June 29, 1932 7.3 2,730 July 3, 1946 6.2 1,660
Aug. 18, 1932 10,0 4,620 1947 Feb, 16, 1947 12.5 ~-1.5 6,000
1933 Apr. 24, 1933 6.7 2,310 Feb, 18, 1947 21.4 |-12.0 -
May 15, 1933 5.3 1,410 Mar, 25, 1947 24.4 29,500
May 26, 1933 16.80 9,960 Mar, 30, 1947 9.6 -.6] 4,060
1934 June 26, 1934 3.60 630 Apr. 6, 1947 9,7 4,690
1935 June 6, 1935 9.45 4,200 Apr, 11, 1947 7.1 2,380
July 10, 1935 8.80 3,780 Apr. 15, 1947 6.1 1,590
‘ Tuly 22, 1935 5.92 1,770 June 23, 1947 16.0 11,700
1948 Mar, 19, 1948 19,79} -5.8| 29,000
1936 June 8, 1936 5,12 1,310 Apr, 25, 1948 8,4 2,810
1937 Mar. 6, 1937 8,30 3,160 June 23, 1948 6.4 1,450
Apr. 7, 1937 5.37 1,380 1949 Mar, 9, 1949 11,30 -.7} 85,000
Apr. 15, 1937 6.16 1,830 Mar, 26, 1949 22,05 -9.0 -
June 7, 1937 12,57 6,300 Mar. 29, 1949 16.20 -.5] 11,300
June 16, 1937 15.80 9,100 1950 Mar., 26, 1950 11.3 -2.5 3,200
July 15, 1937 11,60 5,500 Apr, 8, 1950 18.0 13,600
July 18, 1937 11.25 5,190 Apr. 19, 1950 21.8 20,900
1938 May 23, 1938 5.95 1,600 May 8, 1950 13.1 7,470
June 24, 1938 10,32 4,500
July 8, 1938 6.16 1,710 1951 Mar, 28, 1951 12,78} -5.0 -
Sept., 6, 1938 9,46 3,920 Mar. 28, 1951 11.33| -2.,0| 93,600
Sept.10, 1938 6.52 1,950 June 20, 1951 7.43 1,970
1939 Mar, 24, 1939 7.67 -.8 2,130 Aug, 14 or 15, 1951 7.8 42,300
June 27, 1939 7.22 2,320 Aug, 30, 1951 9,02 3,440
1940 May 3, 1940 4,55 1,060 |]1952| Feb. 16, 1952 12,8 | -1,4| 85,700
June 9, 1840 4,58 1,060 Apr. 5, 1952 24.16 36,900
1953 Mar, 23, 1953 13,59 8,730
1941 Apr. 30, 1941 5,70 1,710 May 2, 1953 8.95 3,700
June 1, 1941 8,81 3,420 June 10, 1953 10,06 4,810
June 4, 1941 6.64 1,950 June 15, 1953 23,80 34,300
June 8, 1941 14,36 7,180 June 21, 1953 11.54 6,400
June 13, 1941 20,04 12,900 1954 June 12, 1954 9,60 4,350
1942 May 1, 1942 12,73 5,610 19855 Mar, 10, 1955 6,90} -1,50 700
May 17, 1942 15.43 8,130
June 6, 1942 17,0 8,730
July 2, 1942 8,95 2,640
July 29, 1942 10.37 3,690
Aug, 2, 1942 7.88 1,880
eAbout,
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(88) Beaver Creek near New Castle, Wyo.

Location.--Lat 43°32'05", long 104°06!'35", in NWi sec. 18, T, 41 N,, R. 60 W., on right bank 1
mile upstream from Sheep Creek and 23 miles south of New Castle,

Drainage area,--1,320 sq mi, approximately.

Gage.--Nonrecording gage prior to Nov. 1, 1945; recording gage thereafter. Altitude of gage 1is
3,650 ft (from topographic map).

Stage-discharge relation,--Defined by current-meter measurements,

Bankfull stage.--14 ft.-

Remarks.--Water rights totaling 260 efs (prioritiles 1881-1940) for irrigation of about 18,000
acres adjudicated for diversion above station. There are 1,350 small reservoirs above the
station used for storage of stock and irrigation water (total capacity, about 11,000 acre-ft).
Base for partial-duration series, 500 cfs.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
Date height ear Date height
year (feet) (cts) Yy (feet) (cts)
1943 Mar, 27, 1943 14,0 %,840 1950 Apr, 12, 1950 7.08 574
—— May 11, 13950 6.73 551
1945 June 30, 1944 6.66 6529
1951 July 31, 1951 6.46 503
1946 May 30, 1946 - 545 Aug, 14, 1951 6,74 536
June 12, 1946 - 588 Sept, 7, 1951 6.90 554
June 18, 1946 - 1,020 1952 May 24, 1952 8.97 869
June 30, 1946 - 534 July 15, 1952 8.20 740
July 7, 1946 11,76 1,390 1953 May 31, 1953 12,75 1,590
1947 Feb, 18, 1947 59,00 - June 17, 1953 7.74 674
June 21, 1947 8,57 740 June 22, 1953 12,98 1,640
June 23, 1947 7.37 615 Aug, 2, 1953 10,16 1,090
1948 June 15, 1948 12,18 1,480 1954 Aug, 8, 1954 7.13 599
June 29, 1948 7.65 636 1955 Mar, 11, 1855 7.90 542
July 11, 1948 6.69 530 Apr, 12, 1955 6.06 525
Aug, 15, 1948 9.77 1,020 May 19, 1955 12,48 1,630
1949 Mar, 24, 1949 8,81 759
June 4, 1949 6.94 558
June 6, 1949 12,10 1,460
SAnnual peak only.
bIce Jam.

289) Beaver Creek near Burdock, S. Dak,
Published as "near Edgemont", 1905-6)

Location.--Lat 43°26'55", long 104°00'S5", in SE{SE{ sec. 8, T, 7. S., R, 1 E,, near center of
sgag og d;wnstream side of highway bridge, 1 mile downstream from Pass Creek and 2 miles west
o urdock.

Drainage area.--1,540 sq mi, approximately.

Gage .--Nonrecording gage. April 1905 to November 1906, at site half a mile upstream at differ-
ent datum. April 1929 to Feb. 26, 1930, at site 200 ft upstream at datum 1.00 ft higher than
1931-32 datum. Datum of gage, 1931-32, 1s 3,546.1 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements below 320 ¢fs at 1905-6 site
and below 1,800 cfs at 1929-32 sites.

Bankfull stage.--10 ft.

Remarks.--Only annual peaks are shown,

Peak stages and discharges

Water Gage | nischarge || Water Gage | pischarge
Date height ear Date height
year (feet) (cfs) y (feet) (cfs)
1905 July 29, 1905 9.4 3,100 1930 Feb, 20, 1930 8.37 3,570
1929 May 31, 1929 | 9,05 4,000 1931 June 11, 1931 4.20 1,120
June 3, 1929 9,05 4,000 1932 June 18, 1932 8.50 3,720
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. (90) Cheyenne River at Edgemont, S. Dak.

‘ocation.--Lat 43°18'20", long 103°49'15", in SW{SE{SE} sec, 36, T. 8 S., R. 2 E,, near right
bank on downstream side of pler of bridge on U, S, Highway 18 at Edgemont, 300 ft downstream
from Chicago, Burlington & Quincy Railroad bridge and 800 ft upstream from Cottonwood Creek.

rainage area.--7,143 sg mi, .

..ge.--Nonrecording gage June 1903 to November 1906, April 1928 to February 1933, and October
1946 to October 1947; recording gage thereafter, Prior to 1907, at site 20 ft upstream at
datum 2.7 ft lower; gage heights glven herein converted to present datum, Datum of present
gage is 3,416.56 ft above mean sea level, datum of 1929,

jtage-discharge relation,--Defined by current-meter measurements; subject to changes owlng to
ice effect and channel shifting.

Bani:full stage.--6 ft.
i{istorical data.--Maximum stage known, 12,0 ft May 1, 1922, from floodmarks at rallraod bridge.

Flood of May 12, 1920, reached a stage of 11.0 ft, from floodmarks at railroad bridge.
Remarks.--Base for partial-duration series, 1,500 cfs. Only annual peaks are shown prilor to

Oct. 1, 1947.

Peak stages and discharges

Gage Wate Gage .

Water Discharge ater . Discharge

1905 July 30, 1905 8.5 13,000 1951 June 19, 1951 4.27 2,160

S June 23, 1951 4.49 2,510

1929 June 3, 1929 7.86 10,500 July 3, 1951 5,44 4,000

1930 Aug. 18, 1930 5.00 4,090 July 30, 1951 4.35 2,440

Aug., 1, 1951 5,32 3,910

1931 Oct. 4, 1930 4.8 3,690 Sept. 5, 1951 4,56 2,580

1932 June 18, 1932 5.70 5,560 Sept. 8, 1951 4,20 2,090

1952 May 24, 1952 6.3 26,700

1947 June 22, 1947 4,70 2,800 June 4, 1852 4.96 3,820

1948 June 18, 1948 5.15 3,490 June 28, 1952 7.29 8,940

June 23, 1948 4.24 2,230 1953 May 31, 1953 3.75 2,050

July 18, 1948 4.60 2,370 1954 May 22, 1954 5.57 5,150

1949 June 7, 1949 3.82 1,510 Aug. 6, 1954 3.62 1,520

1950 June 19, 1950 4.00 1,820 1955 Apr. 12, 1985 4,29 2,360

July 22, 1950 3,81 1,550 Apr, 15, 1955 4.19 2,220

May 18, 1955 3.94 1,850

June 4, 1955 3.69 1,520

Aug, 8, 1955 6.02 5,660

qtout.

(91) Hat Creek near Edgemont, S. Dak.

Location.--Lat 43°14'48", long 103°35'14", in SW{SEYSE} sec, 24, T. 9 S., R. 4 E,, at bridge on
State Highway 87, 2 miles upstream from mouth, 2 miles west of Heppner, and 12% miles south-
east of Edgemont.

Drainage area.-51,044 sq mi,

Gage.--Nonrecording gage April 1905 to July 1906 and November 1950 to April 1951; recordi a
ghigeigggr.atApitl %ggs to Apgil 19?6, aglsite 1,000 ft downstream ag differeat datum;ngag %g

u » site ee-quarters of a mile upstream at 4 eren a .
is 3,295,71 ft above mean sea level, datum ofp1929. ifferent datum. Datum of present gage

Stage-discharge relation.--Prior to 1906, defined by current-meter measurements below 85 cfs and
extended above by float measurement at 2,000 cfs, After 1950, defined by current-meter meas-
urements below 2,600 cfs and extend.d above by slope-area measurement at 9,430 cfs. Subject
to changes owing to ice effect and channel shifting. Large shift in 1955 caused by irrigation
diversion dam being constructed about a mile downstream.

Bankfull stage.--7 ft.

Remarks.--Base for partial-duration series, 1,000 cfs.



93
CHEYENNE RIVER BASIN
(91) Hat Creek near Edgemont, S, Dak,--Continued

Peak stages and discharges

Gage Ice - Gage Ice .
Water Date height |effect | Discharge| Water Date height | effect |Pischarge
year (feet) |(feety | (cfS) |l year (feet) | (teety| (cf)
1905| Aug. 12, 1905 11.0 %3,150 || 1953] Mar. 12, 1953 4,45| -0,7 -
Mar. 13, 1953 4.19 636

1951|  June 19, 1951 6.72 1,760 || 1954] May 23, 1954 11.98 9,430

July 4, 1951 5.40 1,110 || 1955| Aug. 12, 1955 9.68 3,670

July 29, 1951 8.17 2.640 Sept.21, 1955 8.25 1,790
1952 Mar, 10, 1952 6.21} -2.0 -

June 5, 1952 6.75 1,790

June 30, 1952 5.17 1,080

eAnnual peak only.

(92) Cheyenne River near Hot Springs, S. Dak.

Location,--Lat 43°18'19", long 103°33'43", in SE{SEL sec, 31, T, 8 S., R, 5 E., near right bank
on downstream side of bridge on State Highway 87, a quarter of a mile downstream from Cascade
Creek and 10 miles southwest of Hot Springs,

Drainage area,--8,710 sq mi, approximately,

Gage.--Nonrecording gage April 1915 to September 1920 and March 1943 to June 1954; recording gage
September 1914 to March 1915 and after June 1954, Prior to September 1920, at site 3 miles
downstream at different datum, Datum of present gage 1s 3,190.89 ft above mean sea level,
datum of 1929,

Stage-discharge relation.--Prior to 1920, defined by current-meter measurements below 19,000 cfs
and extended above by slope-area measurement at 114,000 cfs., After 1943, defined by current-
meter measurements throughout. Subject to changes owing to channel shifting.

Bankfull stage.--20 ft. .

Remarks.--Base for partial-duration series, 2,000 cfs. Only annual peaks are shown prior to
Oct, 1, 1947,

Peak stages and discharges

Gage i Water Gage Discharge
Water A Discharge al X ischarg
Date height ear Date height ofs
year (feet) (cts) Y (feet) fcte)
1915 June 12, 1915 19.7 39,200 1949 Feb, 27, 1949 7.93 2,070
Mar, 2, 1949 8.54 2,850
1916 June 21, 1916 7.2 6,140 Mar., 5, 1949 8.20 2,220
1917 May 22, 1917 10.8 16,100 1950 June 19, 1950 7.92 1,930
1918 July 14, 1918 12.0 19,000
1919 July 5, 1919 8.8 10,300 1951 June 19, 1951 9.00 3,420
1920 May 12, 1920 29.2 114,000 June 24, 1951 g.12 3,810
July 3, 1951 10,03 5,400
1943 June 14, 1943 10.66 9,140 July 30, 1951 10.4 6,250
1944 July 11, 1944 11.0 9,000 Aug, 1, 1951 9.90 5,190
1945 June 7, 1945 9.0 3,750 Sept. 5, 1851 8.95 3,420
Sept. 9, 1951 8,80 3,050
1946 June 19, 1946 9.86 5,770 1952 May 24, 1952 10.79 6,950
1947 June 22, 1947 10,50 7,430 June 4, 1952 9,57 4,290
1948 Mar., 16, 1948 7.96 2,360 June 28, 1952 11,72 9,450
Mar. 20, 1948 7.94 2,210 1953 May 31, 1953 7.57 1,620
June 18, 1948 9,05 3,750 1954 May 23, 1954 10.90 7,380
June 24, 1948 8.78 3,020 1955 Apr, 12, 1855 8.49 2,750
July 19, 1948 8.25 2,520 Apr, 16, 1955 8,79 3,120
May 18, 1955 8.11 2,290
Aug. 9, 1955 10,15 5,150
Aug. 12, 1955 8,52 2,580
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(93) Cheyenne River below Angostura Dam, S. Dak,

.Location.--Lat 43°20'45", long 103°26'10", in NE{NWINW$ sec, 20, T. 8 S., R, 6 E., on right bank
800 ft downstream from Angostura Dam, 42 miles upstream from Fall River, and 6% miles southe
east of Hot Springs.
rainage area.--3,100 sq mi, approximately.

Gage .--Nonrecording gage November 1945 to October 1946; recording gage thereafter. Prior to
July 1953, at site 42 miles downstream at different datum, Datum of present gage 1s 3,058,02
ft above mean sea level (Bureau of Reclamation bench mark).

Stage-discharge relation,--Defined by current-meter measurements below 3,100 cfs and extended
above by logarithmic plotting; subject to changes owing to channel shifting and to backwater
from Fall River at downstream site.

Remarks,--Flow regulated by Angostura Reservoir {capacity, 194,200 acre-ft) since Oct. 3, 1949,
Only annual peaks are shown,

Peak stages and discharges

Gage j Water Gage ;
Water Discharge € X Discharge
Date height ear Date height ofs
year (feet) (cts) y (feet) (cte)
1946 June 19, 1946 7.25 5,000 1951 Oct. 1-3, 1950 5.16 b25
1947 June 20, 1947 10,4 - 1952 Apr., 10, 1952 5,60 228
June 22, 1947 9.45 9,520 1953 Dec, 14, 1952 5.99 421
1948 June 19, 1948 7.98 4,050 1954 Mar, 12, 1954 5.66 159
Aug. 13, 1948 29,60 - 1955 May 20, 1955 8.29 1,570
1949 Mar, 5, 1949 8,27 4,550
1950 July 26, 1850 5.57 197

%Backwater from Fall River.
tDaily mean discharge.

(94) Fall River at Hot Springs, S. Dak,

Location.--Lat 43°25'S0", long 103°28'35", in NWi sec. 24, T, 7 S., R. 5 E., on left bank 30 ft
downstream from Seventh Street bridge in Hot Springs and 6 miles upstream from mouth.
Drainage area,--137 sq mi,

Gage.--Nonrecording gage November 1937 to June 19339; recording gage thereafter, Prior to June
1939, at site one block upstream at datum 3,00 ft higher. Datum of present gage 1is 3,413.20
ft above mean sea level, datum of 1929, .

Stage-discharge relation,--Defined by current-meter measurements below SO cfs and extended above
by weir formula and slope-area measurements at 460, 8,000, and 13,000 cfs., Change in relation
occurred owing to channel improvements after 1947 flood.

Bankfull stage.--13 ft.

Remarks.--Regulated by Cold Brook Reservoir (capacity 6,000 acre-ft) since April 1953,

Peak stages and discharges

Water Gage Discharge [| Water Gage Discharge
Date height Date height
ear ear

y (feet) (cfs) y eet) (cts)
1938 Sept, 4, 1938 18.4 213,100 1945 June 10, 1945 2,65 286
1939 June 15, 1939 1,97 #103 July 26, 1945 2.64 266

1940 Apr. 27, 1940 3.47 691
July 11, 1940 3.44 677 1946 May 2, 1946 2,75 314
July 16, 1940 2.16 157 July 17, 1946 2.54 232
Sept,.23, 1940 2.23 179 1947 June 20, 1947 11,12 8,300
Sept .30, 1840 2.15 154 July 10, 1947 2.84 439
July 16, 1947 2.39 256
1941 Apr. 13, 1941 3.20 569 July 22, 1947 2,15 172
Aug, 6, 1941 9.13 4,700 1948 Aug., 13, 1948 5.57 1,720
1942 June 2, 1842 2,29 139 1949 Aug, 17, 1949 1,96 132
June 4, 1942 2.66 339 1950 July 5, 1950 2.57 141

1943 - Mar. 23, 1943 3.13 538
May 29, 1943 2.13 146 1951 Aug, 14, 1951 2.72 5200
June 13, 1943 2.50 274 1952 May 18, 1952 2.15 46
1944 May 24, 1944 2.30 198 1953 Sept., 1, 1953 2.44 119
June 12, 1944 2.65 234 1954 May 22, 1954 2.24 65
1955 Sept,139, 1955 3.19 558

%Annual peak only
sAbout,
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(95) Beaver Creek near Buffalo Gap, S. Dak.

Location,.--Lat 43°28'00", long 103°18'20", in NE$SEi sec, 5, T. 7 S., R. 7 E., on left bank 13
miles south of Buffalo Gap and 4% miles upstream from mouth,

Drainage area,--130 sq mi, approximately.

Gage.--Nonrecording gage November 1937 to June 1939; recording gage thereafter. Prior to June’
1939, at site three-quarters of a mile downstream at different datum. Altitude of present
gage is 3,150 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 11 cfs and extended to
11,700 cfs by slope-area measurement at site three-quarters of a mile downstream. Defined by
current-meter measurements below 20 cfs and extended by velocity-area determination at 500
cfs and slope-area measurement at 2,750 cfs at present site, SubjJect to-changes at both sites
owing to ice effect and channel shifting.

Bankfull stage.,--7 ft,

Historical data,.--Flood in 1927 reached a stage of 18,0 ft at site and datum used prior to June
1939, from information by local residents,

Remarks,--Diversions for irrigation above station may apprecilably affect low peaks. Base for
partial-duration series, 24 cfs, Only annual peaks are shown prior to Oct, 1, 1939,

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height | effect Discharge| |Water Date height | effect Disc:xarge
year (teet) |(feety | (cf8) || year (teet) | (teety | (cf5)
1938 Sept, 4, 1938 16,46 11,700 1946 Feb, 6, 1946 3.56] ~0.4 -
1939 June 21, 1939 %4,90 - May 2, 1946 4,25 102
June 21, 1939 4.08 65 1947 Jan. 3, 1947 3.86 -.8 -
1940 Jan, 26, 1940 4,22 -1.,0 - June 20, 1947 7.36 1,240
Apr., 27, 1940 4,44 116 June 30, 1947 4,10 87
June 16, 1940 4.45 102 July 11, 1947 3.84 59
July 22, 1947 5.28 330
1941 Apr. 13, 1941 6.41 | 856 1948 Feb., 12, 1948 3.67 -7 -
Apr. 17, 1941 3,98 68 July 14, 1948 3.36 25
June 9, 1941 3.61 31 1949 Jan, 20, 1949 4.45( -1.4 -
June 15, 1941 3.80 43 July 14, 1949 3.34 21
Aug, 7, 1941 4,07 70 1950 Feb. 2, 1950 4,30} -1.4 -
1942 Jan, 8, 1942 4,17 -1.1 - Aug., 13, 1950 3.81 38
June 2, 1942 3.95 52
June 4, 1942 3.87 41 111951 Feb, 14, 1951 4,04 -1.,0 -
July 18, 1942 4,44 91 June 23, 1951 3.85 25
July 27, 1942 414 62 Sept. 7, 1951 .68 85
1943 Mar, 17, 1943 3,77 -.8 - 1952 Jan, 1, 1952 4,77 -1.8 -~
Mar, 25, 1943 4,05 8l May 23, 1952 4,01 51
Apr. 10, 1943 3.99 72 June 3, 1852 3.67 26
June 7, 1943 4,16 80 1953 Jan, 16, 1953 4.16 -.8 -
June 13, 1943 4,31 96 511
June 27, 1943 3.79 30 1954 Jan, 25, 1954 4,501 -1,0 -
June 30, 1943 3.78 29 Aug, 20, 1954 6,25 670
July 4, 1943 3.87 35 1955 Feb, 19, 1955 3.74 -4 -
1944 Jan, 30, 1944 3.70 -.6 - Aug, 10, 1955 10,15 2,750
May 25, 1944 3.61 23 Sept. 20, 1955 4,57 121
1945 Jan. 1, 1945 3.81 -,7 -
June 11, 1945 3.97 64

%Backwater from downstream tributary,
bMaximum 3ally discharge; occurred on many days,

(96) Battle Creek at Hermosa, S, Dak,

Location,--Lat 43°49'45", long 103°11'15", in SWisW} sec, 32, T. 2 S., R. 8 E., on right bank
250 f't downstream from Chicago and North Western Railway bridge, three-quarters of a mile
south of Hermosa, and 24 miles downstream from Squaw Creek.

Drainage area,--178 sq mi.

Gage.--Nonrecording gage. Altitude of gage 18 3,290 ft (from tepographic map). July 1949 to
November 1950, at site half a mile upstream at different datum.

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to
ice effect and channel shifting.

Bankfull stage.--8 ft.

Remarks.--Only annual peaks are shown,
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(96) Battle Creek at Hermosa, S. Dak.--Continued

‘ Peak stages and discharges
Gage Ice . Gage Ice

.” ater Date height |effect Discharge| Water Date height | effect | Pischarge
year (feet) [(teety | (cfS) || year (feet) |(feet) | (cfs)

‘1950 July 2, 1950 3.01 149 1953 June 19, 1953 5,56 519

1954 Mar, 14, 1954 1,55 -0.5 -

1951 June 24, 1951 2.85 163 Aug. 26, 1954 1.20 7
1952 May 22, 1952 14,00 2,950 1955 June 17, 1955 1,37 16

(97) Spring Creek near Hermosa, S, Dak,

Location.--Lat 43°56'35", long 103°09'10", in SE3SE4SE{ sec. 21, T. 1 S,, R. 8 E., on right bank
150 ft upstream from highway bridge, a quarter of a mile upstream from Chicago and North
Western Railway bridge, and 7% miles north of Hermosa.

Drainage area.--199 sq mi,

Gage,--Nonrecording gage. Altltude of gage 1s 3,275 ft (from topographic map).

Stage-discharge relatlion.--Defined by current-meter measurements below 110 cfs and extended above
by logarithmic plotting; subJect to changes owing to ice effect and channel shifting.

Bankfull stage.--8 ft,

Remarks.--Considerable loss 1in sink holes in reach 10 to 15 miles above station, Flow regulated
by Lake Sheridan (capacity, 12,657 acre-ft), 24 miles above station. Only annual peaks are

shown.
Peak stages and discharges
Gage Ice . Gage Ice .
Water Date height |effect | Discharge Water Date height | effect D:sc:xarge
year (feet) I(feet) (cfs) year (feet) | (feet) (cfs)
1950 Aug. 12, 1950 1,54 69 1953 June 19, 1953 2.50 205
1954 Aug. 12, 1954 3.52 378
1951 Mar, 9, 1951 1.261-0.7 - 1955 Many days .42 -
June 19, 20, 1951 .70 2.0 Mar. 30, 1955 - (a)
952 May 23, 1952 4.56 580

aQccurred during period of no gage-helght record; discharge probably less than 1 cfs.

(98) castle Creek above Deerfleld Reservoir, near Hill City, S, Dak.
(Published as "above Deerfield Reservoir, near Deerfield” 1948 to 1953)

Location.--Lat 44°00'50", long 103°49'25", in SW} see. 25, T. 1 N,, R, 2 E,, on right bank 50 ft
downstream from highway bridge, 250 ft downstream from South Fork Castle Creek, 600 ft up-
stream from high-water line of Deerfield Reservoir, 2% miles southwest of Deerfield Dam, and
14 miles northwest of H1ll City.

Drainage area.--83 sq ml, approximately.

Gage.--Nonrecording gage June to August 1948; recording gage thereafter, Altitude of gage 1s
5,910 ft (from reservoir elevation).

Stage-discharge relation,.--Defined by current-meter measurements; subject to changes owing to
ice effect and channel shifting.

Bankfull stage.--5 ft.

Remarks.--Base for partial-duration series, 50 cfs,

Peak stages and discharges

Gage Ice . Gage Ice

Water Date height |effact | Discharge|[Water Date height | effect |Pischarge
year {teet) |(teet) (cfs) year (feet) | (feet) | (cf8)
1949 Dec, 22, 23, 1948 3.381 -1.7 - 1952 Mar, 29, 1952 2.96) -1,4 -
June 2, 1949 2.56 48 May 22, 1952 5.81 615
1950 Mar, 8, 1950 2.971 ~1.4 - 1953 Dec., 30, 1952 3,22} ~1.6 -
+ Apr. 7, 1950 3.28 100 Aug. 15, 1953 2,42 37
Apr, 14, 1950 3.38 108 1954 Jan., 23, 1954 3.66] -2.0 -
Aug. 11, 1950 2.74 62 May 23, 1954 2,18 27
. 1955 Apr, 10, 1955 4.64| -2.0 -
1951 Feb. 10, 1951 3,461 -1,9 - Apr. 16, 1955 2.87 58

Apr. 6, 1951 2.64 55
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(99) Castle Creek below Deerfield Dam, S. Dak.

Location.--Lat 44°01'50", long 103°46'35", in NW4SEL sec, 20, T. 1 N., R. 3 E,, on right bank at
downstream side of highway bridge, S00 ft upstream from Dutchman Creek, 800 ft downstream from
Deerfield Dam, and 123 miles northwest of Hill City. '

Drainage area,--96 8q mi, approximately.

Gage,--Recording gage. July 1946 to October 1947, at site 700 ft downstream at datum 3,77 ft
lower, October 1947 to August 1948 at site 850 ft downstream at datum 5.77 ft lower. Alti-
tude of gage 1s 5,805 ft (from topographic map).

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to
spillway overflow bypassing gage and returni to channel about 100 f't downstream from gage.

Remarks,--Flow regulated by Deerfield Reservoirn%usable capacity, 15,143 acre-ft). Only annual
peaks are shown,

Peak stages and discharges

Gage : w Gage
Water Discharge ater ) Discharge
year Date height (cfs) year Date height (cfs)
{feet) (feet)
1947 June 24, 1947 2,77 151 1952 May 22, 1952 - 4200
1948 June 30, 1948 5.43 67 May 23, 1952 63,87 -
1949 Apr. 5-14, 1949 2.42 41 1953 Oect, 7-12, 1952 1.98 -
1950 |Apr. 15-17, 1950 - ag? May 22, 1953 - @30
July 11-22, 1950 62,37 - June 15, 1953 - 30
1954 jJuly 18-20, 1954 2.92 65
1951 May 14-21, 1951 2.03 22 1955 July 9, 1955 2,81 60

:Maximum dally discharge; includes spillway overflow,
Backwater from spillway overflow,

(100) Rapid Creek below Pactola Dam, S, Dak.
(Published as "near Pactola" 1929-31, 1947-53, and as "at Big Bend" 1932-42)

Location.--Lat 44°04'35", long 103°28'55", in SWiNE} sec. 2, T, 1 N., R, 5 E., on right bank 2,000
ft downstream from Pactola Dam, 4 miles upstream from Deer Creek, and 13 miles west of Rapid
City.

Drainage area,--320 sq mi, approximately., 319 sq mi at 19239-31 site; 332 sq mi at 18932-42 site,
315 sq mi, approximately, at 1947-52 site.

Gage.--Nonrecording gage April 1929 to March 1932, July 1946 to August 1947; recording gage April
1932 to December 1942 and subsequent to August 1947, At sites 3,500 ft upstream 1929-31; 7
miles downstream 1932-42; and 2 miles upstream 1946-53 at different datums, Datum of present
gage 18 4,406.00 ft above mean sea level (Bureau of Reclamation bench mark).

Stage-discharge relation,--Defined by current-meter measurements below 200 ¢fs 1929-31; below
800 efs 1932-42; and throughout subsequent to 1947. Subject to changes at all sites owing to
ice effect and channel shifting.

Bankfull stage.--7 ft,

Historicsal data,-~Flood of May 12, 1920, reached a stage of 7,75 ft at 1932-42 site and datum.

Remarks.--Flow at 1929-31 site affected by power flume whieh diverted water from Rapid Creek
three-quarters of a mile upstream from gaging station., Maximum discharges probably not
appreciably affected by regulation at powerplant upstream 1932-39, or by Deerfield Reservoir
(usable capacity, 15,143 acre-ft) since 1947, Discharges given herein converted to present
site by drainage-area relation,

Peak stages and discharges

Gage Ice . Gage Ice | ..
Water Date height |ettact | Pischarge| Water Date height | effect D‘":‘"“
year (feet) |(teet) | (cfS) (| year (feet) | (feety | (cf9)
1929 June 3, 1929 - o795 || 1936 | Apr, 10, 1936 3.84] -2.4 -
1930 | Apr. 9-10, 1930 - 0194 Apr. 13, 1936 1,61 100
1937 | July 1z, 1937 1.51 84
1931 Apr, 8, 1931 - 9155 |[1938| Jan, 22, 1938 1,72 -1.0 -
1932 Apr. 24, 1932 3.30 682 Apr. 16, 1938 1.52 86
1933 May 24, 1933 5.20 1,540 [l1939| Apr. 24, 1939 1,30 62
1932 Feb. 1, 1934 2.04 | -0.5 - 1940 | Feb, 6, 1940 2.70| -2.0 -
Feb. 11, 1934 1.71 117 Aug. 27, 1940 2.40 245
1935 June 1, 1935 2.65 437

®Combined discharge of Rapid Creck and Dakota Power and Light Co. flume,
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(100) Rapid Creek below Pactola Dam, 8., Dak.--Continued

. Peak stages and discharges
Gage Ice . Gage Ice X
ater Date hei:ht effect Discharge) [Water Date height | effect stc:targe
year (feet) |(feety | (cf8) || year (feet) | (feet) | (cfS)
941 June 11, 1941 3.34 540 1951 June 14, 1951 2,67 97
&;42 May 16: 1942 3.03 409 1952 May 22, 1952 6,74 2,190
1953 {June 15 or 20, 1953 - be150
1947 June 23, 1947 5.90 954 Aug, 1, 1953 b6.52 -
1948 June 22, 1948 3.80 250 1954 Mar. 13, 1954 4.86 ] -1.2
1949 June 2, 1949 3.59 233 May 23, 1954 4.34 94
1950 Apr, 15, 1950 3.55 233 1955 July 29, 1955 7,36 378
bAffected by backwater from temporary construction fill downstream,

¢Estimated, .

(101) Rapid Creek above Canyon Lake near Rapid Clty, S. Dak,

Location,--Lat 44°03'05", long 103°18'50", in NE{NE} sec, 18, T, 1 N,, R, 7 E., on right bank at
bridge on Rapid Canyon Road, 1 mile southwest of city limits of Rapid City, and 22 miles
downstream from Victoria Creek,

Dralnage area,-~371 s8q mi.

Gage.--Nonrecording gage July 1946 to October 1947; recording gage thereafter, Datum of gage 1s
3,407.39 ft above mean sea level (levels by Corps of Engineers).

Stage-discharge relation.--Defined by current-meter measurements below 1,300 cfs; subject to
changes owing to ice effect and channel shifting.

Bankfull stage.--7 ft.

Remarks.--Peaks probably not affected appreciably by regulation of Deerfleld Reservoir (usable
capacity, 15,143 acre-ft), Base for partial-duration series, 230 cfs,

Peak stages and discharges

Gage Ice . Gage ice | .
.Nater Date height |effect Discharge| [Water Date height | effect Discharge
year (teet) |(feety | (cfS) || year (teet) |(teet)| (cfs)
1947 Apr. 1, 1947 3.59 -0.8 - 1951 Mar. 27, 1951 3.81 ~1.5 -
June 23, 1947 5.82 950 June 15, 1951 2.62 77
1948 June 22, 1948 3.43 245 1952 Mar, 24, 1952 5,00 ~2.9 -
July 13, 1948 3.43 233 May 23, 1952 8,08 2,600
1949 Mar. 19, 1949 4,43 ~2.2 - 1953 Mar, 12, 1953 2.94 -1,1 -
June 3, 1949 3,36 230 June 16, 1953 2,65 152
Aug, 15, 1949 3.63 . 290 1954 Jan. 31, 1954 3.22 ~-1,8 -
1950 Mar, 30, 1950 4,37 ~2.2 - Aug. 12, 1954 2.53 140
Apr. 15, 1950 3.33 209 1955 Mar, 18, 1955 3.81 ~2.4 -
July 9, 1955 3.31 294
July 29, 1955 3.44 326

(102) Rapid Creek at Rapid City, S. Dak,

Location.~-Lat 44°05'10", long 103°14'25", in SWiSE} sec. 35, T. 2 N., R, 7 E., on right bank

200 ft downstream from Oskosh Street Bridge in Rapid City and 3.7 miles downstream from
Canyon Lake.

Drainage area,-~410 sq mi, approximately,

Gage.--Nonrecording gage June 1903 to November 1906; recording gage subsequent to July 1942, At
site one mile downstream at different datum prior to 1907. Altitude of present gage is 3,210
ft (from topographic map).

Stage-dlscharge relation,--Defined by current-meter measurements below 560 c¢fs 1903-6, Defined
by current-meter measurements throughout subsequent to 1942. Subject to changes at both sites
owing to 1ce effect and channel shifting.

Bankfull stage.~~9 ft. .

Historical data.--Flood of May 12-13, 1920, reached a stage of 13.6 ft, from floodmark,

Remarks.--Flow regulated by Canyon Lake (spring and fall only, for recreational purposes) and by

Deerfield Reservoir (usable capacity, 15,143 acre-ft) since 1945. Maximum flows probably not
affected appreciably, Base for partial-duration series, 180 c¢fs,
@
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(102) Rapid Creek at Rapid City, S. Dak.--Continued

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |effect | Discharge Water Date height | effect | Pischarge
year (feet) |(feet) (cts) year (teet) | (teety | (cfs)
1905 July 26, 1905 4,65 42,500 1947 Apr. 1, 1947 2,05 187
. June 18, 1947 2.47 306
1906 Aug, 2, 1906 3.5 %980 June 24, 1947 3.75 1,170
. July 23, 1947 2.23 272
1943 Mar, 26, 1943 2.45 387 1948 June 22, 1948 2.29 294
Mar,., 30, 1943 2.32 329 July 13, 1948 2,23 283
Apr. 11, 1943 2.93 625 Aug. 13, 1948 2.67 472
June 8, 1943 2.17 266 1949 Jan, 4, 1949 2,34 -1,4 -
June 13, 1943 3.50 936 June 3, 1949 2.27 276
June 26, 1943 2.39 356 July 5, 1949 2.21 286
July 9, 1943 2,03 206 Aug. 15, 1949 2.89 563
1944 May 11, 1944 2,22 232 1950 Mar, 19, 1950 2.11 -1,0f -
May 24, 1944 2.15 204 Apr, 9, 1850 2.13 221
June 12, 1944 2.30 270 Apr, 16, 1950 2.20 246
June 17, 1944 2.10 184 Apr. 20, 1950 2,07 209
1945 June 9, 1945 2,24 215
July 11, 1945 2,15 180 1951 Ooct. 9, 1950 1,89 143
July 22, 1945 2.27 228 1g52 Apr., 8, 1952 1,99 183
Aug. 1, 1945 2.56 381 May 23, 1852 6,20 2,540
Aug. 4, 1945 2,20 198 June 27, 1952 2,38 198
July 9, 1952 2.40 208
1946 May 3, 1946 3.19 592 1953 May 9, 1953 2.46 216
June 2, 1946 2.83 395 June 14, 1953 2,66 276
June 19, 1946 3.30 564 June 19, 1953 3.85 824
July 7, 1946 2.76 362 1954 Jan., 10, 1954 2.48 - .8 -
July 18, 1946 4.24 1,000 June 10, 1954 2.23 172
1955 July 9, 1955 3.37 550
July 29, 1955 2,74 285
Aug, 10, 1955 4.03 878

¢Annual peak only.

(103) Rapid Creek below Hawthorn ditch at Rapid City, S. Dak,

Locatlon.--Lat 44°04'00", long 103°10'25", in NWiNWiNE} sec. 8, T. 1 N., R. 8 E., on right bank
at downstream side of highway bridge, half a mile upstream from diversion to Murphy ditech, 13
miles downstream from diversion to Hawthorn ditch, and 2 miles southeast of Rapid City.

Dralinage area.--427 sq mi,

Gage.--Recording gage. Prior to Nov, 28, 1947, at site 700 ft downstream at datum 0.25 ft lower,
Altitude of present gage 15 3,150 ft ffrom Bureau of Reclamation topographic survey).

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to 1ce
effect and channel shifting.

Remarks,--Diverslons above station for irrigation of about 3,000 acres. Base for partial-
duration series, 180 cfs, .

Peak stages and discharges

Gage Ice \ Gage Ice .

Water Date height |effect | Pischarge|Water Date height | effect Dlsc:‘a‘”“’
year (feet) |(teety | (cfs) || year (teet) | (feety| (cf9)
1947 May 31, 1947 1.83 188 || 1951] Feb. 4, 1951 3.54 | -1.2 -

June 24, 1947 4,40 1,110 Aug. 23, 1951 3.19 148

July 23, 1947 | 1.93 200 || 1952  Feb. 18, 1952 3.60 | -1.4 -
1948 June 22, 1948 .85 755 May 23, 1952 9.19 2,140

July 13, 1948 3.85 248 June 27, 1952 3.46 235

Aug. 13, 1948 4.53 436 || 1953 Feb. 19, 1953 3.76 | -1.5 -
1949 Jan. 5, 1949 6.37 | -4.0 - May 9, 1953 3.45 215

June 3, 1948 3.68 253 June 15, 1953 3.83 313

July 6, 1949 3.99 275 June 19, 1953 6.20 1,030

July 10, 1949 3.65 185 June 26, 1953 3.70 304

Aug. 15, 1949 6.12 938 Aug. 2, 1953 3.7 285
1950 Feb, 3, 1950 | 4.37 |-2.2 -

Apr. 10, 1950 3.26 194

Apr. 15, 1950 3.63 268

Apr. 20, 1950 3.37 216
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(104) Rapid Creek below Little Giant ditch near Rapid City, S. Dak.

Location,--Lat 44°02'30", long 103°07'30", in SWiSWl sec, 14, T. 1 N., R. 8 E,, on left bank at
downstream side of highway bridge, half a mile downstream from diversion to Little Giant
diteh, three-quarters of a mile downstream from diversion to Seuth Side diteh, and 5% miles
southeast of Rapid City.

Drainage area,--447 sq mi,

Gage.--Nonrecording gage August 1946 to October 1947; recording gage thereafter. Altitude of
gage 1s 3,050 ft (from topographic map).

Stage-dlscharge relation,--Defined by current-meter measurements; subject to changes owing to
ice effect and channel shifting.

Remarks,--Diversions above station for irrigation of about 7,000 acres, Base for partial-
duration series, 180 efs,

Peak stages and discharges

Gage Ice . Gage Ice .

Water Date height |effect | Pischarge| Water Date height | effect D‘“}‘“‘e
year (teet) |(feety | (cf8) year (feet) | (feety| (cf8)
1947 June 24, 1947 5,20 0904 1950] Mar. 28, 1950 1.43 |-2.0 Z
1948 June 22, 1948 3.46 280 Apr. 10, 1950 3.11 192

July 13, 1948 3,19 209 Apr. 15, 1950 3.27 238

Aug, 14, 1943 3,40 268 Apr. 20, 1950 3.12 195
194¢ Jan. 21, 1949 5.55 | -3.2 -

Apr. 13, 1949 3,03 184 1951] Feb. 4, 1951 3.72 | -1.4 -

June 2, 1949 3.72 364 June 23, 1951 2,95 103

July 6, 1949 3,32 195

Aug. 15, 1949 4,28 510

%Annual peak only.

(105) Rapld Creek at Caputa, S, Dak.

Location.--Lat 43°59'20", long 102°59'40", in SWiNWiSWE see, 1, T. 1 S,, R. 9 E,, on left bank
5 ft downstream from highway bridge, three-quarters of a mile southwest of Caputa, 12 miles
downstream from diversion to St. Germaln ditch, and 34 miles downstream from Dry Creek,

Drainage area.--509 sq mi,

Gage.--Nonrecording gage August 1946 to June 1947; recording gage thereafter, Altitude of gage
1s 2,900 ft (Bureau of Reclamation topographic survey).

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to
ice effect and channel shifting.

Bankfull stage,--9 ft.

Remarks,--Diversions above station for irrigation of about 10,000 acres, Base for partial-
duration series, 180 cfs,

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |eftact | Discharge| Water Date height | effect |Discharge
year (feet) |(feet) (cfs) yetr (feet) | (feet) (cts)
1947 June 25, 1947 8.67 81,330 1951, Feb, 11, 1951 4.581 -1.6 -
1948 Mar. 12, 1948 5.77 | -2.8 - June 24, 1951 3,84 141
June 15, 1948 4.38 240 1952 Mar, 23, 1952 5.93} -2.9 -
June 22, 1948 5.05 351 May 24, 1952 11.79 2,040
July 14, 1948 4.01 190 June 28, 1952 4,32 218
Aug. 14, 1948 4,16 211 1953 Mar, 13, 1953 5,58 -2,2 -
1949 Mar. 6, 1949 10,78 | -7.4 - May 10, 1953 4,22 194
Apr. 14, 1949 4.08 181 June 15, 1953 4,55 244
May 1, 1949 4.12 182 June 20, 1953 8.55 1,180
‘June 2, 1949 5.81 488 Aug. 2, 1953 4.10 182
Aug. 16, 1949 5,05 355
1950 Mar, 29, 1950 8.21 | -5,0 -
Apr. 15, 1950 4,56 256
May 9, 1950 4.36 215
Aug. 13, 1950 4,05 192

¢Annual peak only.
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(106) Rapid Creek near Farmingdale, S. Dak.

Location,--Lat 43°56!35", long 102°51'15", in SWiSwiswi sec. 19, T. 1 S., R. 11 E., on right
bank at downstream side of highway bridge, 2 miles southeast of Farmingdale and 3} miles
downstream from Antelope Creek,

Drainage area.-+602 sq mi.

Gage.--Nonrecording gage July 1946 to September 1947; recording gage thereafter, Altitude of
gage 1s 2,740 ft (from Bureau of Reclamation topographic map).

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to
ice effect and channel shifting.

Bankfull stage.--10 ft,

Remarks.--Diversions for irrigation of about 10,000 acres above station, Base for partial-
duration series, 180 cfs,

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |effect Discharge|[Water Date height | effect stc:large
year (feet) |(feety | (cfs) || year (feet) | (feet) | (cfS)
1947 June 21, 1947 8.4 92,640 1951 Mar, 15, 1951 4.74 -1,7 -
June 23, 1951 3.62 161
1948 Feb, 16, 1948 4,12 | -1,0 - 1952 Jan, 30, 1952 5.02 -2.0 -
June 17, 1948 5.80 885 May 22, 1952 6.30 930
June 22, 1948 5,07 572 May 24, 1952 8.19 1,770
Aug. 12, 1948 4.16 285 June 28, 1952 3.74 191
1949 Mar, 21, 1949 6.97 -2.0 6500 1953 Apr, 30, 1953 4,05 246
June 3, 1949 4.54 419 June 16, 1953 3.81 195
Aug. 16, 1949 3.60 208 June 20, 1953 6.38 962
1950 Feb, 8, 1950 4.93 ~1.9 - Aug, 2, 1953 8.35 1,790
Apr. 1, 1850 4.12 -.2 6200 1954 Aug, 11, 1954 3.89 204
Apr. 16, 1950 4,00 285 1955 Mar. , 1955 4,12 -1.3 -
May 9, 1950 4.03 268 July 11, 1955 4,15 267
Sept .20, 1950 3.87 217 Aug., 11, 1955 4,92 461
Sept.21, 1955 4.50 302

%innual peak only.
babout,

(107) Cheyenne River near Wasta, S. Dak.

Location.--Lat 44°04'48", long 102°24'00", in NEANEiNW sec, 2, T, 1 N., R, 14 E,, on downstream
side of third pier from left bank of bridge on U. S. Highway 16, 200 ft downstream from :
Chicago and North Western Rallway bridge, 3 miles east of Wasta, and 7 miles downstream from
Box Elder Creek.

Drainage area,--12,800 sq mi, approximately,

Gage.--Nonrecording gage July 1914 to June 1915, August 1928 to June 1932, Marech 1934 to
December 1940; recording gage thereafter. Datum of gage 18 2,262.78 ft above mean sea level,
datum of 1929,

Stage-discharge relation.--Defined below 32,000 cfs by current-meter measurements made by South
Dakota State Engineer's office prior to 1928; thereafter, defined by current-meter measure-
ments below 11,000 cfs and extended above on basls of an incomplete discharge measurement at
gage height 8.65 ft. SubjJect to changes owing to ice effect and channel shifting; large
change occurred at high stages between 1915 and 1928,

Bankfull stage.--14 ft.

Historical data,--Flood in May 1920 reached a stage of about 16 Tt, from information and photo-
graphs by local residents,

Remarks.--Flow regulated by Angostura Reservoir (capacity, 194,200 acre-ft) since October 1949,
Base for partial-duration series, 3,300 efs., Only annual peaks are shown prior to Oct. 1,

1940,
Peak stages and discharges
Gage Ice . Gage Ice
Water Date height |effact stc:targe Water Date height | effect Disc:mrge
year (feet) |(feet) (cfs) year (feet) | (feet) (cfs)
1915 June 13, 1915 12.5 234,200 1932 May 6, 1932 | 11,28 46,300
1929 June 2, 1929 | 8,00 16,800 1934 June 27, 1934 5,50 5,300
1930 Feb, 21, 1930 5.5 -0.4 - 1935 June 1, 1935 10.60 43,000
Apr. 17, 1930 5.16 5,000

1936 Mar. 4, 1936 5,281 -1.7 1,680

1931 Oct. 6, 1930 4,20 2,560 1937 July 14, 1937 8.20 20,000

aMaximum discharge observed during period Oct, 1 to July 2,
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(107) Cheyenne River near Wasta, S, Dak.--Continued

Peak stages and discharges

Gage Ice . Gage Ice

Water Date height |effect Discharge| Water Date height | effect |Pischarge

year (feet) |(feet) | (cfs) || year (feet) | (feet) | (cf8)
1938 Sept. 7, 1938 6,70 9,500 1946 May 2, 1946 8,71 26,100
1939 May 25, 1939 6.90 10,700 May 24, 1946 7.14 14,700
1940 Feb. 29, 1940 5.55 -3,0 - June 18, 1946 7.34 16,000
Apr. 28, 1940 5.48 3,720 1947 June 10, 1947 5.92 8,180
1941 Apr. 14, 1941 6.41 7,630 June 18, 1947 4,59 3,660
Apr. 16, 1941 5.50 4,780 June 22, 1947 10.25 40,100
June 10, 1941 8.00 18,200 June 30, 1947 6.49 11,100
June 12, 1941 6.62 8,550 1948 Mar. 18, 1948 4,90 b4,500
July 3, 1941 5.23 4,200 June 17, 1948 5.20 5,490
July 14, 1941 6.65 11,400 June 22, 1948 5.48 6,920
1942 Oct. 26, 1941 5.72 5,300 June 26, 1948 5.28 5,830
Apr, 25, 1942 5.93 6,420 Aug. 13, 1948 5.03 5,000

May 1, 1942 8.23 20,200 ||1949| Mar. 5, 1949 8.91| -3.5 2
May 4, 1942 7.07 11,700 Mar. 6, 1949 6,60 -.6 88,600
May 7, 1942 7.23 12,900 Mar, 23, 1949 4,23 3,310
May 12, 1942 |10.8 44,000 May 1, 1949 4.94 4,860
May 13, 1942 10.8 44,000 1950 May 9, 1950 5.55 6,760

May 18, 1942 6.61 10,800

June 2, 1942 6.11 7,000 1951 June 19, 1951 5.24 5,740
June 6, 1942 7.44 14,200 June 23, 1951 4,73 4,340
1943 Mar, 26, 1943 6,.82 -2.3 - Sept, 2, 1951 4,36 3,420
Mar, 27, 1943 4,85 3,850 1952 Mar, 29, 1952 6.00| -1.,3 04,200
May 30, 1943 5.41 5,480 May 22, 1952 8.54 24,700
June 7, 1943 5.43 6,360 May 26, 1952 4.83 4,550
June 10, 1943 6.06 8,870 June 4, 1952 6.22 9,580

June 16, 1943 6.50 11,000 1953 Mar, 10, 1953 6.45| -2.4 -
1944 Apr. 3, 1944 5.08 -2.5 - Mar, 12, 1953 4.78 -.2 4,010
May 25, 1944 4,78 4,230 May 1, 1953 5.12 6,050
June 12, 1944 8.5 24,300 June 20, 1953 6.00 9,480
. July 12, 1944 6.00 8,640 Aug. 3, 1953 5.10 6,310
1945 Mar. 13, 1945 4.51 -.9 - 1954 June 7, 1954 3.66 2,410
Mar, 25, 1945 5.30 5,830 |[1955| June 10, 1955 4.52 4,040
Aug. 4, 1945 4,87 4,380 Aug, 11, 1955 5.40 6,010
Sept,20, 1955 9.45 24,300

bAbout.

(108) Elk Creek near Elm Springs, S, Dak,

Location.--Lat 44°14'50", long 102°29!'55", in NE$SWi sec., 1, T. 3 N., R, 13 E,, near center of
span on downstream side of highway bridge, 2 miles downstream from small tributary, 5 miles
southe&st of Elm Springs, and 7 miles upstream from mouth.

Drainage area.--540 sq mi, approximately,

Gage.--Nonrecording gage. Datum of gage 1is 2,304,99 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements below 5,100 cfs; subject to
changes owing to ice effect and channel shifting.

Bankfull stage.--6 ft.

Historical data.--Flood in May 1920 reached a stage of about 17 ft, from information by local
residents,

Remarks,--Base for partial-duration series, 400 cfs.

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |effect | Discharge||Water| - Date height | effect |Pischarge
year (feet) |(teety | (cfS) year (teet) |(feet) | (cfs)
1950 |: Apr. 7, 1950. 5.40 521 1953 Mar. 13, 1953 5.54 453
Apr. 15, 1950 6.10 852 May 1, 1953 5.83 540
May 9, 1950 5.60 656 . May 3, 1953 6.83 1,160
. June 19, 1953 9.86 5,250
1951 Sept. 2, 1951 4.9 328 1954|  June 10, 1954 6.25 838
1952 Mar. 21, 1952 8.5 | -4.5{ - 1955|  Sept.20, 1955 5,10 270
Mar. 29, 1952 |10.61 8,540 :
May 23, 1952 5.81 434
. May 25, 1952 6.19 586
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(109) Belle Fourche River at Wyoming - South Dakota State line

Location.--Lat 44°45'00", long 104°02'45", in NEiNWiNWl sec. 18, T, 9 N., R. 1 E., on left bank
a quarter of a mile downstream from State line, 33 miles downstream from Oak Creek, and 11
miles northwest of Belle Fourchei Sé 2ak.

Drainage area,--3,280 sq mi, approximately.

Gage.-§Record1ng éage. Datém of gage is 3,095.7 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to
ice effect and channel shifting.

Bankfull stage.--14 ft. -

Remarks.--Flgw regulated by Keyhole Reservoir (usable capacity 199,900 acre-ft) since March 1952,
Base for partial-duration series, 1,000 cfs. Only annual peaks are shown subsequent to

Sept. 30, 1951.

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |effect Discharge| Water Date height | effect Dlsc:urge
year (feet) |(feety | (cfs) || year (teet) | (feety | (cf8)
1947 Mar, 22, 1947 14.33 -5.1 - 1950 Apr. 2, 1950 7.86 -2.1 -
Mar. 23, 1947 9,89 2,230 Apr. 7, 1950 8.10 1,440
Apr. 2, 1947 8,27 1,520 Apr. 13, 1950 9,20 1,820
June 18, 1947 7.46 1,210 May 10, 1950 9.51 2,000
June 23, 1947 12,51 3,620 May 12, 1950 8.56 1,610
1948 Mar. 20, 1948 12.36 -6.2 -
Mar, 20, 1948 9.40 2,000 1951 Sept. 6, 1951 8.47 1,480
Mar, 26, 1948 9,36 2,000 1952 Mar, 31, 1952 9,69 2,030
June 18, 1948 9.98 2,280 1953 Aug. S5, 1953 12.68 3,170
July 11, 1948 7.85 1,320 1954 Apr. 6, 1954 5.19 389
1949 Mar, 20, 1949 11,00 -5.0 - 1955 Apr, 12, 1955 8,71 1,490
Mar, 25, 1949 9.83 2,180
Mar, 29, 1949 7.23 1,030
Apr, 8, 1949 7.49 1,140
June 5, 1949 7.01 1,030

(110) Spearfish Creek at Spearfish, S. Dak.

Location,--Lat 44°29'00", long 103°51'15", in SEiNW} sec. 15, T. 6 N., R, 2 E,, on right bank in
city park in Spearfish, 300 ft downstream from fish hatchery and nearest tributary and 12
miles upstream from mouth,

Drainage area,.--168 sq mi.

Gage.~--Nonrecording gage October to December 1946; recording gage thereafter. Altitude of gage
is 3,640 £t (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
ice effect and channel shifting.

Bankfull stage.--9 ft.

Historical data.--Flood of June 5, 1904, reached a stage of 7,00 ft, site and datum of former
gage near Spearfish, 1 mile upstream (drainage area, 157 sq mi); discharge, about 5,000 cfs.,

Remarks,--Base for partial-duration series, 125 cfs,

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |effect | Pischarge) |Water Date height | effect | Discharge
year (feet) [(feety | (cf8) || year (teet) | (feet) | (cf®)
1947 Feb. 8, 1947 4.90 | -0.5 - 1952| Jan, 24, 1952 7.29] -2.8 -
June 22, 1947 6.73 891 Apr. 27, 1952 5.03 126
1948 June 14, 1948 5.70 336 May 22, 1952 6.81 947
June 24, 1948 5.89 a7 || 1953] may 9, 1953 5.26 194
1949 | Feb. 13, 1949 5.70 | -1.2 - May 21, 1953 5.07 146
May 6, 1949 5.32 176 May 28, 1953 5.40 252
1950 Jan, 5, 1950 6.67 | -2.0 - June 15, 1953 5.09 144
May 22, 1950 °| 5.09 116 June 19, 1953 5.56 301
1954| Jan., 17, 1954 6.29] -1.9 -
1951 | Feb. 1, 1951 6.61| -2.0 - May 30, 1954 5.15 147
June 17, 1951 5.37 215 || 1955| Feb. 24, 1955 5.54| -1.0 -
June 11, 1955 5.20 181
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(111) Redwater Creek above Belle Fourche, S. Dak,

Location,--Lat 44°40'05", long 103°49'55", in NW{SE$ sec. 11, T. 8 N., R. 2 E., on right bank at
upstream side of bridge on U, S, Highway 212 in Belle Fourche, a quarter of a mile upstream
from Hay Creek and half a mile upstream from mouth,

Drainage area.--920 sq mi,

Gage.--Nonrecording gage October 1945 to December 1946; recording gage thereafter. Altitude of
gage 1s 3,000 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
ice effect and channel shifting.

Bankfull stage,--10 ft,

Remarks.--Diversions for irrigation of about 5,000 acres above station. Base for partial-

duration series, 500 cfs,
)

Peak stages and discharges

;

Gage Ice . Gage Ice
Water Date height | effect Discharge|(Water Date height | effect Discharge
year (feet) [(feety | (cfs) || year (teet) | (feety | (cfS)
1946 May 2, 1946 6.3 91,300 1950 | Feb., 2, 1950 6.21[ -1.9 -
May 24, 1946 6,24 1,260 Apr. 6, 1350 4,83 340
May 31, 1946 8.55 2,550
June 11, 1946 7.35 1,640 1951 Jan. 31, 1951 5.61] -1.6 -
June 18, 1946 7.40 1,640 June 14, 1951 4,63 269
A4 July 3, 1945 5.75 740 1952 Jan, 23, 1952 6.27] -2.3 -
1947 Feb. 8, 1947 6.64 | -2.,0 - Mar, 28, 1952 5.60 590
‘Mar. 17, 1947 6.13 834 May 23, 1952 6.62 1,120
June 22, 1947 8.98 2,800 1953 Mar., 2, 1953 5.45} -1.2 -
1948 Feb. 13, 1948 7.06 | -2.5 - May 29, 1953 5.93 748
July 11, 1948 5.73 672 June 20, 1953 6.13 852
1949 Feb. 24, 1949 7.11 | -2.8{ - 1954 b5 9.45| (¢) -
Mar. 4, 1949 6.29 985 May 31, 1954 4,72 270
Mar., 21, 1949 5.49 . 587 1955 June 11, 1955 5.35 483

%About. -
b0ccurred between Jan, 22 and Feb, 1, 1954,
¢Unknown; probably greater than 4.8 ft

{112) Belle Fourche River near Belle Fourche, S. Dak.

Location.--Lat 44°41'30", long 103°49'30", in sec, 2, T. 8 N., R. 2 E., on left bank at diversion
dam of Belle Fourche 1rrigation project 11 miles northeast of Belle Fourche,
Drainage area.--4,310 sq mi, approximately.

Gage.-—Nonrecording gage.
Stage-discharge relation.--Discharge computed as sum of flow over diversion dam, from wier for-

mula, and flow through Inlet Canal, from rated diversion gate openings.

Remarks.--Records furnished by .Bureau of Reclamation, All peaks are maximums observed; gage-
height record not available. Peaks include flow of Belle Fourche River at diversion dam plus
diverted flow through Inlet Canal. Only annual peaks are Bhown.

Peak stages and discharges

Gage : Wat Gage Dischar
Water A Discharge er X 1scharge
Date height ar Date height of
year (feet) (cts) e (feet) (cte)
1924 Apr. 9, 1924 To- 22,400 1936 Mar, 5, 1936 - 1,440
—_— 1937 July 17, 1937 - 5,350
1927 May 13, 1927 - 8,250 1938 June 28, 1938 - 590
1928 Mar, 12, 1928 - 9,660 1939 Mar. 23, 1939 ~ 1,070
1929 Apr. 8, 1929 - 15,000 1940 June 4, 1940 - 2,700
1930 June 9, 1930 - 2,060
1941 June 10, 1941 - 8,960
1931 June 11, 1931 - 848 1942 ' May 14, 1942 - 3,740
1932 Apr., 24, 1932 - 6,310 1943 Mar, 28, 1943 - 5,520
1933 May 25, 1933 - 5,090
1934 June 10, 1934 - 596
1935 June 2, 1935 - 1,090
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(113) Belle Fourche River near Fruitdale, S, Dak.

Location,--Lat 44°41'30", long 103°43'55", in NWiNW{ see, 3, T, 8 N,, R, 3 E,, near right bank
on downstream side of piler of bridge on U. S, Highway 212, 24 miles northwest of Fruitdale
and 8 miles downstream from point of diversion to Belle Fourche Reservoir,

Drainage area,--4,540 8sq mi, approximately,

Gage,--Nonrecording gage November 1945 to April 1947; recording gage thereafter. Prior to
October 1948, at site 100 ft upstream at same datum. Altitude of gage 18 2,925 It (from
topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 3,800 c¢fs and extended
above by logarithmic plotting; subjJect to changes owing to ice effect, channel shifting, and
backwater from beaver dams,

Bankfull stage.--12 ft,

Remarks.--At a point 8 miles above station, water is diverted to Belle Fourche Reservoir (usable
capacity, 185,200 acre-ft) through Inlet Canal. Maximum discharge experienced in Inlet Canal
1945-55 was 1,510 e¢fs Mar, 29, 1852, Only annual peaks are shown,

Peak stages and discharges

Gage Ice . Gage ice .

Water Date height |effect | Discharge|Water Date height | effect stc?arge
year (feet) |(feet) | (cf8) || year (teet) | (feety | (cfS)
1946 June 1, 1946 9.7 5,710 1951 Sept, 7, 1951 5.66 1,680
1947 June 23, 1947 11.03 7,460 1952 Mar, 31, 1852 6,10 2,280
1948 June 18, 1948 6,98 2,720 1953 Aug. 6, 1953 7.83 4,070
1949 Mar, 5, 1949 9,74 -4.5 - 1954 Nov. 26, 1953 3.50 110

Mar. 25, 1949 6.26 2,280 ||1955| Apr. 12, 1954 4,44 597
1950 Apr, 6, 1950 6.78| -2.8 -

May 10, 1950 5,36 1,530

(114) Belle Fourche River near Sturgis, S. Dak,

Location,--~lLat 44°30'S0", long 103°07!'50", in SWiNE} sec. 3, T, 6 N., R. 8 E., near right bank
on downstream side of pler of bridge on State Highway 24, half a mile upstream from Bear
Butte Creek and 20 miles northeast of Sturgls.

Drainage area.--5,870 sq mi, approximately.

Gage .--Nonrecording gage October 1945 to October 1946; recording gage thereafter, Altitude of
gage is 2,525 ft (from topographic map).

Stage-discharge relation,--Defined by current-meter measurements below 11,000 cfs and extended
above by logarithmic plotting; subject to changes owing to ice effect and channel shifting.

Remarks,.--At a point 70 miles above station, water 1s diverted to Belle Fourche Reservoir
(usable capacity, 185,200 acre-ft) through Inlet Canal. Base for partial-duration serles,

1,500 cfs.
Peak stages and discharges
Wat Gage Ice Disch W Gage Ice ha
ater Date height |effect | ~'SC1arge ater Date height | effect Discharge
year (feet) |(teet) | (cf8) || year (teety | (teet)y | (cfS)
1946 May 24, 1946 13.86 417,900 || 1950 Apr. 5, 1950 10.35) -4.6 -
1947 Oct. 6, 1946 6.67 2,730 Apr.. 8, 1950 8.27 5,170
Oct, 9, 1946 6.73 2,730 Apr. 15, 1950 8.12 4,820
Feb, 19, 1947 - 3,000 May 11, 1950 6.53 2,330
Mar. 18, 1947 8.23 5,530
Mar. 21, 1947 9.46 7,830 ] 1951 June 20, 1951 5.70 1,330
Mar, 31, 1947 5.91 2,130 || 1952 Mar, 28, 1952 11,971 -3.7 -
Apr. 5, 1947 7.13 3,770 Mar, 30, 1952 8.92 6,300
June 23, 1947 12,53 14,400 May 23, 1952 6.20 1,850
1948 Mar. 21, 1948 9,46 -3.3 - 1953 May 29, 1953 7.98 4,620
Mar, 22, 1948 7.77 4,220 June 16, 1953 9.1 6,640
June 19, 1948 7.61 4,060 June 20, 1953 8.97 6,390
June 22, 1948 6.53 2,520 Aug. 4, 1953 7.22 3,350
1949 Mar. 6, 1949 12,30| -5.0{ 93,500 Aug. 6, 1953 7.69 4,120
Mar, 23, 1949 - 95,500 || 1954 May 23, 1954 7.08 3,160
June 6, 1954 6.55 2,370
June 21, 1954 5,89 1,610
1955 Mar., 10, 1955 5.73] =1.5 -
July 24, 1955 5.24 848

@ Annual peak only.
bEstimated.
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(115) Bear Butte Creek near Sturgis, S, Dak,

Location,--Lat 44°28'35", long 103°15'50", in SWiSWi sec. 15, T. 6 N., R. 7 E,, on upstream side
of highway bridge, 1} miles downstream from Spring Creek, 8% miles upstream from mouth, and
122 miles northeast of Sturgis,

Drainage area,--192 sq mi,

Gage,--Nonrecording. Datum of gage is 2,768,12 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements below 1,000 cfs and extended
above by logarithmic plotting, Controlled at medium and high flow by arech bridge opening.
SubJect to changes owing to ice effect and channel shifting.

Bankfull stage.--8 ft,

Historical data.--Flood of May 20, 1883 (maximum known), and one in 1909 were greater than flood
of May 24, 1946, from information by local residents.

Remarks,--Only annual peaks are shown,

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |effact | Discharge Water Date height | effect | Pischarge
year (feet) |(feet) (cts) year (teet) | (feet) (cts)
1946 May 24, 1946 12,07 1,420 1950 Apr, 5, 1950 6.45 -2.9 -
1947 June 22, 1947 10.20 1,020 Apr, 15, 1950 4,68 249
1948 Mar, 15, 1948 5.26 ~2.4 -
June 23, 1948 4.85 263 1951 May 13, 19851 5.92 352
1949 Mar, 21, 1949 11.8 -6,0 - 1952 May 23, 1952 8.30 701
May 28, 1949 7.75 636 1953 June 20, 1953 7.05 560
1954 June 7, 1954 4,90 218
1955 Apr. 11, 1955 3.62 88

(116) Belle Fourche River near Elm Springs, S. Dak.

Location.--Lat 44°22'10", long 102°33'55", in NEINE} se¢. 29, T. 5 N., R. 13 E,, near right
bank on downstream side of pler of highway bridge, 41 miles northwest of Elm Springs and 5%
miles downstream from Hay Creek.

Drainage area,--7,210 8q mi, approximately.

Gage,--Nonrecording gage August 1928 to June 1932, March 1934 to July 1939; recording gage
thereafter, Datum of gage is 2,171.60 £t above mean sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements below 27,000 ¢fs; subjJect to
changes owing to ice effect and channel shifting.

Bankfull stage.--15 ft,

Historical data.--Maximum stage known, 21,8 ft in May 1927, Flood in spring of 1933 reached a
stage of about 20 ft, from floodmarks.

Remarks.--At a point 130 miles above station, water 18 diverted to Belle Fourche Reservolr
(usable capacity, 185,200 acre-ft) through Inlet Canal, Base for partial-duration serles,
3,500 cfs. Only annual peaks are shown prlor to Oect. 1, 1939,

Peak stages and discharges

Gage | Ice . Gage Ice

Water Date height |eftect | Discharge||Water Date height | effect |Discharge

year (feet) |(feet) (cts) year (teet) | (feet) (efs)
1929 June 3, 1929 |11.30 25,500 || 1942] mMay 1, 1942 6.65 7,600
1930 June 25, 1930 5.26 5,480 May 14, 1942 6.87 80340
May 18, 1942 9.00 14,500
1931 | July 3 or 4, 1931 | 8.4 15,100 June 6, 1942 6.42 7,120
1932 Apr., 25, 1932 7.90 14,400 June 28, 1942 4.87 3,670
‘ 1943 Mar, 29, 1943 6.52 7,360
1934 June 9, 1934 2,38 s95 || . June 10, 1943 5.96 6.180
1935 June 1, 1935 |11.15 24,800 June 14, 1943 |11.1 21,900

1944  Mar, 28, 1944 |13.75|-9.0 -
1936 Mar. 6, 1936 s.40 | -3.0] - Apr. 6, 1944 |10.3 19,000
. July 26, 1936 5.06 4,890 May 20, 1944 4,93 3,670
1937 July 13, 1937 |12.3 29,300 June 5. 1944 6.88 8.340
1938 June 24, 1938 5.79 6,910 June 9, 1944 4.96 3.880
1939 Mar. 21, 1939 4.03 |- -5 1,740 June 13, 1944 8.46 12,900
1940 Apr. 29, 1940 4.63 3,530 June 18, 1944 |11.2 22,200
June 5, 1940 5.38 5,510 June 23, 1944 .| 7.75 11,400

July 9, 1944 5.60 5

1941 Apr. 15, 1941 8.50 12,900 || 1945  Mar, 15, 1945 8.97 13’283
June 2, 1941 9.30 15,500 Mar. 25, 1945 6.95 a8, 000
. June 7, 1941 9.54 16,200 June 10, 1945 7.08 8,210
June 10, 1941 [14.3 35,700 June 14, 1945 5.63 4,710

eAbout,
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{116) Belle Fourche River near Elm Springs, S. Dak.--Continued

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |effact Discharge||Water Date height | effect Discharge
year (feet) |(feety | (cfs) || year (teet) | (feety | (cfS)
1946 May 2, 1946 8,58 12,200 1950 Apr, 4, 1950 8.2 (b)
May 24, 1946 12,56 25,500 Apr., 7, 1950 6.66 6,980
June 1, 1946 10.68 18,500 Apr. 15, 1950 6.74 7,240
June 19, 1946 11.22 22,200 May 9, 1950 5,00 3,760
1947 Oct, 7, 1946 4,86 3,680 Aug. 11, 1950 6,04 5,580
Mar. 17, 1947 9.59 -6.0 -
Mar, 19, 1947 5.42 4,840 1951 June 20, 1951 3.40 1,930
Apr. 5, 1947 5.99 6,180 || 1952 Apr, 1, 1952 9.5 14,400
June 23, 1947 10,71 20,400 || 1953 Mar. 12, 1953 5.15| -1.6 -
1948 Mar. 22, 1948 7.10 -1.5 - May 3, 1953 5.09 3,990
Mar, 22, 1948 6.88 8,280 May 29, 1953 5.94 5,310
June 20, 1948 5.29 4,700 June 17, 1953 6.23 5,900
June 23, 1948 4,79 3,630 June 21, 1953 7.41 8,740
Aug. 9, 1948 6.72 7,760 Aug, 7, 1953 5,37 4,270
1949 Mar. 7, 1949 8.47 -2,5f 96,000 1954 {May 23 or 24, 1954 - (b)
Mar., 23, 1949 9.29 | -1.5 - June 7, 1954 5,01 3,700
Msr. 23, 1949 8.30 12,800 June 10, 1954 8.09 10,500
Mar, 27, 1949 7.18 9,350 1955 July 9, 1955 4.57 3,090
Apr, 7, 1949 4,93 4,170
%About,

dUnknown; greater than 3,500 cfs,

(117) Cheyenne River near Plainview, S, Dak.

Location,--Lat 44°31'25", long 101°59'30", in NE{SWi sec. 31, T. 7 N., R. 18 E,, on downstream
side of third pler from right end of bridge on State Highway 73, 1% miles downstream from Ash
Creek and 10 miles southeast of Plainview,

Drainage sarea.--21,600 8q ml, approximately.

Gage.--Nonrecording gage October 1950 to March 1951; recording gage thereafter. Datum of gage
s 1,877.65 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements below 24,000 cfs and extended
above by logarithmic plotting; subject to changes owing to ice effect and channel shifting.

Bankfull stage.--13 ft.

Historical data.--Maximum stage known, about 174 ft late in May 1920, from information by local
resigents. Flood 1n May 1927 reached a stage of about 14 ft, from information by local
residents,

Remarks ,--Base for partial-duration series, 4,500 cfs,

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |effect Discharge| Water Date height | effect Disc:xarge
year (feet) |(feety | (cfs) || year (teet) | (feety | (cf9)
1951 June 20, 1951 5.82 4,930 1953 Mar, 11, 1953 7.22 | -2.0 -
June 24, 1951 5,82 4,930 Mar, 12, 1953 6.52 5,930
1952 Mar, 29, 1952 10.62 | -4.0 - May 1, 1953 7.02 7,630
Mar. 30, 1952 10.55 41,400 May 4, 1953 7.38 8,940
May 23, 1952 8.99 18,800 May 30, 1953 6,57 5,780
May 26, 1952 6.33 5,470 June 18, 1953 6.68 5,710
June 4, 1952 7.32 8,260 June 20, 1953 8,97 15,700
Aug, 5, 1953 6.64 6,220
1954 June 10, 1954 7.68 9,710
1955 Mar, 12, 1955 7.20 ~3.4 -
Aug, 12, 1955 6.38 5,840
Sept.2l, 1955 9.53 21,000
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(118) Cherry Creek near Plainview, S, Dak,

.Location.--Lat 44°44'35", long 102°03'10", in SWiNE{ sec, 16, T, 9 N., R, 17 E., on left bank
5 ft downstream from bridge on State Highway 73, a quarter of a mile downstream from small
tributary, 6+ miles downstream from Red Owl Creek, and 11 miles northeast of Plainview,

Drainage area.--1,190 sq mi, approximately.

Gage.--Nonrecording gage November 1945 to June 1948; recording gage thereafter, Datum of gage
is 2,158,068 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
ice effect and channel shifting.

Bankfull stage,--15 ft,

Remarks,--Base for partial-duration series, 1,000 c¢fs. Only annual peaks are shown prior to
Oct. 1, 1947,

Peak stages and discharges

Gage Ice X Gage Ice .
Water Date height |effact | Discharge||Water Date height | effect | Discharge
year (feet) |(feety | (cfs) }lyear (feet) | (teet) | (cf8)
1946 May 26, 1946 9.05 1,160 |[1952] TFeb. 13, 1952 |10.13 | -4.0 -
1947 Feb. 16, 1947 |14.25 | -6.0 - Apr. 1, 1952 |22.63 17,500
June 25, 1947 |11.65 2,540 || 1953| Mar. 22, 1953 [12.24 2,380
1948 June 5, 1948 9.2 1,280 May 4, 1953 8.96 1,030
1949 Mar. 27, 1949 |12.88 2,980 June 1, 1953 |10.22 1,570
1950 Apr. 8, 1850 [12.%0 2,980 June 16, 1953  |16.91 5,960
Apr. 17, 1950 [12.45 2,760 June 20, 1953 |14.58 3,880
Aug. 7, 1953 8.74 1,030
1951 Sept. 7, 1951 8.29 996 || 1954| June 12, 1354 [10.89 1,800
1955| Mar, 11, 1955 8.03 771

(119) Cheyenne River near Eagle Butte, S, Dak.

. Location.--Lat 44°41'40", long 101°13'0S", in NE4SEt sec. 32, T. 9 N., R, 24 E., on downstream
side of fourth pler from left abutment of bridge on State Highway 63, 0,5 mile upstream from
Hermaphrodite Creek and 21 miles south of Eagle Butte.

Drainage area.--24,500 sq mi, approximately.

Gage.--Nonrecording gage August 1928 to November 1934; recording gage thereafter, Datum of gage
is 1,601.57 ft above mean sea level, datum of 1929.

Stage-discharge relation,--Defined by current-meter measurements below 30,000 cfs and extended
above by logarithmic plotting; subject to changes owing to ice effect and channel shifting.

Bankfull stage,--16 ft,

Historical data,--Flood of May 13, 1920, reached a stage of 18,9 ft and that of May 9, 1927,
reached a stage of 18.1 ft; from informatlion by local residents.

Remarks.--Base for partial-duration series, 5,500 e¢fs. Only annual peaks are shown prior to
Oct. 1, 1934,

-

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |effact | Discharge||Water Date height | effect | Discharge
year (feet) |(feety | (cfs) || year (teet) | (feety | (cf8)
1929 June 3, 1929 10.12 49,600 1937 Mar. 16, 1937 6.10 -2.5 -
June 6, 1929 10.12 - June 13, 1937 6.61 10,900
1930 Feb. 24, 1930 5,95 6,260 June 15, 1937 5.81 7,150
June 19, 1937 7.14 . 14,200
1931 July 4, 1931 5.80 8,600 July 13, 1937 |11.79 64,400
1932 May 7, 1932 10.9 53,000 July 18, 1937 7.53 18,200
1933 May 24, 1933 15,00 104,000 1938 Mar, 1, 1938 5.40 -2.4 -
1934 . July 28, 1934 4,48 3,080 June 24, 1938 7.28 16,300
1935 Apr. 27, 1935 5.65 6,770 Sept, 7, 1938 5,55 6,770
May 21, 1935 5.77 7,530 1939 May 23, 1939 6.23 10,400
May 23, 1935 5,40 | . 6,110 May 26, 1939 6.94 14,500
May 30, 1935 5.67 7,150 July 3, 1939 5,28 6,400
June 2, 1935 10.80 51,600 1940 Mar, 29, 1940 6.80 -3,5 -
Apr. 29, 1940 4.95 5,100
1936~ Mar, 7, 1936 7.05 ~0,.7! 210,000
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(119) Cheyenne River near Eagle Butte, S. Dak.--Continued

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |effect Dlsc:mrge Water Date height | effect | Discharge
year (feet) |(feet) (cfs) year (feet) | (feet) (cfs)
1941 Apr., 16, 1941 7.35 16,200 1947 Feb, 17, 1947 8,03 | -0,9 28,500
June 3, 1941 7.52 14,700 Mar, 20, 1947 6.9 -.1 %7,000
June 8, 1941 7.99 17,700 Mar, 24, 1947 6,93 7,830
June 11, 1941 12.2 59,000 Apr. 6, 1947 6.69 7,140
July 15, 1941 5.73 6,480 June 11, 1947 6.54 6,020
1942 Apr., 26, 1942 5.38 5,760 June 23, 1947 12.3 50,000
Apr. 29, 1942 S5.27 5,760 July 1, 1947 8.26 14,300
May 2, 1942 9.85 37,800 1948 Mar, 19, 1948 9.56 | -3.0 -
May 7, 1942 7.39 16,400 Mar, 21, 1948 7.16 10,400
May 14, 1942 10.35 37,600 Mar, 23, 1948 6.54 6,900
May 18, 1942 9.80 31,600 June 23, 1948 6.71 8,850
June 6, 1942 8,67 22,400 June 28, 1948 6,09 5,600
1943 Feb., 23, 1943 6.13 7,050 1943 Mar. 7, 1949 9,72 31,800
Mar. 30, 1943 6.75 10,700 Mar, 24, 1949 8.85 24,000
June 11, 1943 7.85 16,400 1950 Apr, 1,°1950 6.70 8,250
June 15, 1943 9,70 30,700 Apr, 5, 1950 7.25 12,400
1944 Apr. 2, 1944 10,0 -2.8 - Apr, 8, 1950 7.53 14,500
Apr. 3, 1944 7.60 { 14,800 Apr, 16, 1950 7.37 13,800
Apr. 7, 1944 8.91 24,000 May 10, 1950 7.34 13,100
June 6, 1944 6.34 7,700
June 10, 1944 6.22 6,260 1951 Mar, 27, 1951 9,46 | -3.0 -
June 13, 1944 8,44 21,400 Mar, 28, 1951 7.32 =5 49,400
June 19, 1944 9.42 28,000 1952 Feb, 10, 1952 7.59 | -2.0 -
June 22, 1944 7.81 15,200 Apr. 2, 1952 11.36 38,500
June 24, 1944 7.80 15,200 May 23, 1952 7.64 15,100
July 10, 1944 6.43 6,180 June 5, 1952 6.09 5,760
July 13, 1944 6.42 6,130 1953 Mar, 12, 1953 9.70 | -1.0 23,200
1945 Mar, 14, 1945 8,96 -1.5 - Mar, 22, 1953 7.36 12,400
Mar, 16, 1945 8,46 20,200 May 3, 1953 7.16 11,200
Mar, 26, 1945 7.77 15,200 June 17, 1953 6,83 8,040
June 11, 1945 7.31 14,400 June 21, 1953 8.45 19,000
June 15, 1945 6.64 8,520 1954 June 11, 1954 6,83 9,350
1955 Mar, 12, 1955 6.46 | -1.5 -
1946 May 3, 1946 9.11 25,400 Sept,22, 1955 8.55 17,600
May 25, 1946 10.47 38,500
June 2, 1946 9.14 25,400
June 15, 1946 7.05 8,210
June 20, 1946 10.16 35,500
June 24, 1946 8,47 17,800
June 27, 1946 7.75 11,600
July 18, 1946 6.84 7,370
“%bout.,

MISSOURI RIVER MAIN STEM
(120) Missouri River at Plerre, S. Dak.

Location.--Lat 44°22'25", long 100°22'05", in SWi sec, 32, T. 111 N., R. 79 W., near left bank
on downstream side of pler of Chicago and North Western Railway bridge at Pierre, 1.2 miles
upstream from Bad River and at mile 1,117.6.

Dralnage area,--243,500 sq mi, approximately,

Gage.--Nonrecording gage October 1929 to March 1932; recording gage thereafter, Prior to Mar,
11, 1932, at same site at datum 2,00 ft higher; gage heights given herein converted to pres-
ent datum, Datum of present gage 1is 1,414,411 ft above mean sea level, datum of 1929,

Stage-discharge relatlon.--Deflned by current-meter measurements; subject to changes owing to
ice effect and channel shifting.

Bankfull stage,--15 ft,

Remarks.--Flow regulated by Fort Peck Reservoir (usable capacity, 18,800,000 acre-ft) since
November 1937 and by Garrison Reservoir (capacity, 23,000,000 acre-fts since November 1953,
Only annual peaks are-shown. ‘
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MISSOURI RIVER MAIN STEM
(120) Missouri River at Pilerre, S. Dak.--Continued
Peak stages and discharges

Gage Ice . Gage Ice i
Water Date height |effect | Discharge||Water Date height | effect [Pischarge
year (teet) [(feet)y | (cIs) || year (feet) |(feet) | (cfS)
1930 Mar, 12, 1930 g8.81 1) -2.5 - 1941 June 13, 1941 12.94 132,000
Apr, 7, 1930 8.75 74,600 1942 June 11, 1942 10,95 91,900
1943 Apr, 6, 1943 19,65 281,000
1931 June 12, 1931 8,58 46,400 1944 Apr., 9, 1944 15.58 191,000
1932 June 15, 1932 10.96 121,000 1945 Mar. 20, 1945 10.50 108,000
1933 May 28, 1933 10.29 119,000
June 25, 1933 10.40 - 1946 June 20, 1946 10.05 83,000
1934 Feb. 28, 1934 |10.65 | -3.0 - 1947| Apr. 1, 1947 |1s.50 241,000
June 19, 1934 8.63 50,900 || 1948| Mar, 24, 1948 |14.07 |-1.0 z
1935 July 14, 1935 12,25 131,000 Mar, 24, 1948 13.47 154,000
1949 Apr. S, 1949 |[15.00 187,000
1936 Mar., 19, 1936 10,90 | -1.0 - 1950 Apr. 21, 1950 18.44 269,000
Apr. 17, 1936 |10.00 104,000
1937 June 20, 1937 |12.00 120,000 || 1951 Apr. 8, 1951 |12.26 127,000
1938 Mar, 22, 1938 12,95 171,000 1952 Apr. 10, 1952 25,35 440,000
1939 Mar., 31, 1939 14,20 197,000 1953 June 22, 1953 12,43 112,000
1940 June 13, 1940 9.46 60,800 1954 Oct, 29, 1953 8,05 46,600
1955 May 29, 1955 8,77 48,800

BAD RIVER BASIN
{121) North Fork Bad River at Philip, S. Dak.

Locatlion.--Lat 44°02', long 101°41', in SWiSWi sec, 14, T. 1 N., R, 20 E,, near center of span
on downstream side of highway bridge, half a mile west of Philip and 1& miles upstream from
confluence with Cottonwood Creek.

Drainage area,--164 sq mi, approximately.

Gage,--Nonrecording gage. Datum of gage is 2,154.19 ft above mean sea level, datum of 1929.

.Stage-discharge relation.--Defined by current-meter measurements below 1,100 cfs; subject to

changes owing to backwater from Cottonwood Creek,

Bankfull stage.--15 ft.

Historical data.--Flood in May 1927 reached a stage of 18,2 ft, from information by local
residents,

Remarks,--Only annual peaks are shown,

Peak stages and discharges

Gage . Water Gage Disch
Water Discharge € X ischarge
Date height Date height
year ( reg " (cfs) year (feet) (cfs)
1939 May 25, 1939 10.5 1,000 1942 June 4, 1942 14,7 1,640
1940 Apr. 30, 1940 2,15 3.6 1943 June 14, 1943 13.72 1,470
1944 Apr. 7, 1944 6.40 352
1941 May 1, 1941 9,15 762
June 11, 1941 %10.2 -

%Backwater from Cottonwood Creek.

(122) Bad River near Midland, S, Dak.

Location,--Lat 44°04'05", long 101°07'45", in SE4SE{ sec. 5, T. 1 N., R, 25 E,, near center of

aggn on downstream side of highway bridge, three-fifthe of a mile downstream from Ash Creek,
miles east of Midland, and 2% miles downstream from Mitchell Creek,

Drainage area.--1,500 sq mi, approximately.

Gage.—-Nonrecording gage. Datum of gage 18 1,833.42 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
ice effect and channel shifting.

Bankfull stage,.,--15 ft,

Remarks,.--Base for partial—duration series, 500 cfs.
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(122) Bad River near Midland, S, Dak.--Continued

Peak stages and discharges

Gage Ice 5 Gage Ice .
Water Date height | effect | Discharge| |Water Date height | effect | Pischarge
year (feet) |(feety | (cfS) || year (teet) | (teety | (cfs)
1946 June 20, 1946 5.74 91,020 1952 Feb, 14, 1952 4,87 |-1.0 550
1947 June 24, 1947 6.15 ?1,480 Apr, 2, 1952 14,00 11,200
1948 Mar. 16, 1948 5.00 | -1.2 - Apr. S5, 1952 13,60 10,300
May 10, 1948 4.50 640 Apr, 7, 1952 12.10 7,560
June 17, 1948 10.5 5,080 May 24, 1952 5,00 836
June 21, 1948 8.90 3,660 June 4, 1952 6.64 1,890
June 24, 1948 6.75 1,840 June 28, 1952 9,12 3,840
1949 Mar, 10, 1949 6.30 |-1,1 1,000 1953 Mar, 14, 1953 9,38 5,380
Mar., 24, 1949 7.05 1,970 Mar, 18, 1953 8.43 4,250
1950 - Mar, 25, 1950 9.38 4,040 Mar, 21, 1953 9.40 5,400
Apr. 1, 1950 |11.00 57570 May 3, 1953 [10.16 6,340
May 6 or 7, 1950 8.80 3,300 June 15, 1953 6,45 2,380
Aug., 3, 1953 7.5 3,330
1951 Mar. 28, 1951 3.84 542 Aug. 5, 1953 4,95 1,050
June 8, 1951 5.50 1,200 || 1954] May 25, 1954 5.04 1,050
Sept. 4, 1951 4,51 793 1955 Mar, 9, 1955 7.03 | -1.6 -
Mar, 9, 1955 6.56 -.1 2,200
May 29, 1955 5.59 1,440
Sept.23, 1955 5.5 1,120

%Annual peak only.

(123) Bad River near Fort Pierre, S. Dak,

Location,--Lat 44°19'40", long 100°23'00", in NWi sec. 10, T. 4 N., R. 31 E,, on right bank on
downstream side of pler of highway bridge, 21 miles south of Fort Plerra, 42 miles downstream
from Willow Creek, and 5 miles upstream from mouth,

Drainage area.--3,107 sq mi,

Gage.--Nonrecording gage August 1928 to June 1932, March 1934 to July 1951; recording gage there-
after. Datum of gage 18 1,427.83 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measuremenbts below 33,000 cfs; subject to
changes owlng to ice effeect and channel shifting,

Bankfull stage.--16 ft,

Historical data,.--Flood in April 1927 reached a stage of 30.89 ft, from floodmark {(discharge,
about 50,000 cfs). Flood in July 1905 reached a stage about 2 ft higher than that of 1927
(House Document 189). Roughly estimated discharge for 1905 flood 1s 70,000 e¢fs. Floods in
1915 and June 1920 reached stages of 29.6 ft and 27.4 ft, respectively.

Remarks.-~-Base for partial-duration series, 1,100 cfs. Only annual peaks are shown prior to
Oct, 1, 1947.

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |effect | Discharge|Water Date height | effect stc?arge
year (feet) |{feet) (cfs) year (feet) | (feet) (cts)
1929 Apr. 25, 1929 21.18 11,800 1945 Mar, 2, 1945 10.72 | -5.4 -
1930 Aug. 19, 1930 20.20 10,200 June 13, 1945 6.35 1,240
1931 Jan, 30, 1931 8.40 2,300 1946 July 2, 1946 12,53 4,600
1932 May 7, 1932 17.24 7,350 1947 Mar, 21, 1947 11.4 | -4.8 -
‘ June 22, 1947 8.79 2,290
1934 July 26, 1934 9.98 3,100 1948 Feb, 26, 1948 7.38 | -.5 1,100
1935 Apr., 26, 1935 12.60 4,480 Mar, 15, 1948 15.0 {-5.0 2,600
Mar. 19, 1948 10.95 | ~-.7 2,700
1936 Mar, 11, 1936 5.11 844 May 10, 1948 9.45 2,350
1937 June 13, 1937 21.85 12,400 June 18, 1948 13,97 5,380
1938 Sept. 8, 1938 17.6 8,700 June 21, 1948 12,00 3,830
1939 Mar, 20, 1939 9.80 | -2.2 - June 24, 1948 12,00 3,830
Aug. 27, 1939 9.00 2,720 July 20, 1948 8.52 1,800
1940 Apr. 1, 1940 5.83 1,070 Aug, 9, 1948 15,96 7,180
1949 Mar. 38, 1949 7.6 1,360
1941 June 11, 1941 -[11.22 4,100 Mar, 22, 1949 11.6 | -4.4 -
1942 May 1, 1942 27.8 34,200 Mar. 27, 1949 10.81 3,350
1943 Mar. 23, 1943 16.04 6,930 Apr. 10, 1949 6.91 1,100
June 14, 1943 15.96 6,930 June 1, 1949 7.75 1,620
1944 Apr. 1, 1944 10,75 3,930
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(123) Bad River near Fort Pierre, S, Dak.--Continued

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |effect Discharge| |Water Date height | effect Dischyrge
year (teet) |(feety | (cfs) || year (feet) | (feety| (cf®
1950 Oct. 11, 1949 7.90 1,540 1953 Mar. 14, 1953 19.78 10,100
Mar, 5, 1950 9.00 a Mar. 21, 1953 18,88 10,800
Mar, 17, 1950 15.15 3 May 2, 1953 19.80 11,700
Mar, 25, 1950 21,20 12,700 June 15, 1953 11,25 3,02Q
Apr., 2, 1950 23,40 16,700 Aug. 2, 1953 9,37 2,110
May 8, 1950 16.95 8,120 Aug. 5, 1953 11.18 3,260
Sept.21, 1850 19.80 10,800 1954 June 11, 1954 23.35 16,600
1955 Mar, 10, 1955 22,80 | ~1,5 -
1951 Mar, 27, 1951 12,63 4,420 Mar. 14, 1955 8.87 -3 1,620
June 8, 1951 19.50 10,500 June 1, 1955 13.68 5,120
June 24, 1951 9,62 2,330 June 4, 1955 11,16 . 3,240
July 3, 1951 15.60 6,680 June 28, 1955 9.43 2,170
1952 Oct, 4, 1951 15.13 6,260
Apr, 1, 1952 27.24 |-3,0 -
Apr. 7, 1952 27.03 28,100
June 5, 1952 11.38 3,410
June 23, 1852 8.30 1,620
June 29, 1852 12.55 4,260

4Unknown; greater than 1,100 cfs.

MEDICINE CREEK BASIN
(124) Medicine Creek near Blunt, S, Dak.

Location,--Lat 44°33'45", long 99°54'40", in NW} sec. 31, T. 113 N., R. 75 W,, on left bank at
downstream side of highway bridge, 3 miles upstream from South Fork Medicine Creek and 5 miles
northeast of Blunt,

Drainage area,--455 sq mi, approximately.

Gage.--Nonrecording gage March to October 1950; recording gage thereafter. Altitude of gage 1s
1,612 ft (by barometer).

.Stage-discharge relation,--Defined by current-meter measurements; subjJect to changes owing to ice
effect and channel shifting.

Bankfull stage.--10 ft,

Historical data,--Flood in 1917 reached a stage of about 15 ft, from information by local
residents,

Remarks,--Base for partial-duration serles, 50 cfs.

Peak stages and discharges

Gage Ice . Gage Ice i

Water Date height |effect | Discharge Water Date height | effect | Pischarge
year (feet) |(teety | (cf8) || year (teet) | (feet) | (cfs)
1950 Mar, 26-29, 1950(13.2 (a) - 1953 Mar. 14, 1953 11.89}-2,2 -
Mar, 30, 1950 12,79 | -1.,0 1,350 Mar, 17, 1953 11.58(-1,7 330
Mar., 22, 1953 11.27(-1.0 444
1951 |[Mar., 28, 29, 1951 9,00 | -2,0 - May 2, 1953 8.47 52
Aug. 16, 1951 8.55 52 Aug, 2, 1953 11.04 458
1952 Apr, 5, 1952 12,34 1,830 1954 June 13, 1954 7.91 12
1955 Mar. 11, 1955 12,041-1,2 526

eUnknown; greater than -1,5 ft.

MISSQURI RIVER MAIN STEM
(125) Missouri River at Chamberlain, S. Dak.,

Location,--Lat 43°48'40", long 99°20'10", in NE} sec. 16, T, 104 N., R. 71 W., near left bank on
dowristream side of bridge on U, S, Highway 16 at Chamberlain, and at mile 1,012.8,

Drainage area,--250,800 sq mi, approximately.

Gage.--Nonrecording gage Aug. 19,.1928, to Sept, 30, 1929, Mar. 7 to Aug. 26, 1945, and Jan, 19
to Sept. 30, 1954; recording gage Aug. 27, 1945, to Jan, 18, 1954, August 1928 to September
1929 at site 1,800 ft upstream at datum 4,00 ft higher; gage heights given herein converted to
present datum. Mar, 7, 1945, to May 26, 1953, at site 600 ft upstream, and May 27, 1953, to
Jan. 18, 1954, at site 1,800 ft upstream; both at present datum., Datum of gage is 1,320,11 f¢
above mean sea level, datum of 1929,
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MISSOURI RIVER MAIN STEM
(125) Missouri River at Chamberlain, S. Dak.--Continued

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to 1ce
effect and channel shifting, and to highway construction 111 downstream during 1953, Affect-
ed by backwater from Fort Randall Reservolr after about mid July 1954,

Bankfull stage.--18 ft,

Historical data.--Flood of April 7, 1943, reached a stage of 19.3 ft (U, S. Weather Bureau
readings).

Remarks,--Flow regulated by Fort Peck Reservoir (usable capacity, 18,800,00C acre-ft) since
November 1937 and by Garrison Reservoir (capacity, 23,000,000 acre-ft5 since November 1953,

Peak stages and discharges

Gage : Gage :
Water X Discharge Water . Discharge
Date height ear Date height f
year (feet) (cfs) y (feet) (cfs)
1929 Mar. 30, 1929 13.26 - 1949 Apr, 6, 1949 15,02 177,000
June 4, 1929 13,06 151,000 1950 Apr, 22, 1950 18.80 250,000
1945 Mar, 21, 1945 11.45 107,800 1951 Apr, 8, 1951 11.52 113,000
1952 Apr, 11, 1952 25.55 | 440,000
1946 June 21, 1946 10,35 81,000 1953 June 18, 1953 13.97 112,000
1947 Apr. 2, 1947 16.22 213,000 1954 Oct, 30, 1953 8,66 47,500
1948 Mar, 25, 1948 11,82 122,000 Sept.30, 1954 ¢13,83 -

%Backwater from Fort Randall Reservolr,

WHITE RIVER BASIN
(126) White River near Oglala, S, Dak.

Location,.--Lat 43°15'10", long 102°49'30", in SWINEL sec, 24, T, 38 N., R. 47 W,, on right bank
at downstream side of highway bridge, 3 miles downstream from Blacktall Creek and 7 miles
northwest of Oglala,

Drainage area.--2,200 sq mi, approximately,

Gage.--Nonrecording gage May 1943 to May 1947; recording gage thereafter, Datum of gage 1is
2,853,54 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements below 2,800 efs and extended

above by veloclity-area studles; subject to changes owing to ice effect and channel shifting,
Bankfull stage.--19 ft.

Remarks,--Base for partial-duration series, 800 cfs.

Peak stages and discharges

G I Gage Ice i
year (feet) |(feet) (cts) year . (feet) | (feet) (cfs)
1944 June 14, 1944 17.23 91,370 || 1950 May 10, 1950 10,50 455
1945 Mar, 26, 1945 3. 2968

g 1951 July 30, 1951 12.63 733

1946 May 3, 1946 14.32 a1,040 || 1952{ Mar. 13, 1952 11.70| -4.5 -
1947 June 21, 1947 23,50 5,200 Mar, 31, 1952 10,42 513

June 30, 1947 19,35 2,010 || 1953 Mar. 13, 1953 14.42] -1.¢ -

July 10, 1947 19.05 1,880 Mar. 14, 1953 13,99 -.s5 830
1948 Mar. 20, 1948 13,91{ -3.0 - 1954 May 26, 1954 12.05 672

Aug. 9, 1948 13.16 832 || 1955 June 17, 1955 13.46 807
1949 Mar., 4, 1949 20.60 2,670 Sept.21, 1955 19.19 2,110

Mar, 5, 1949 20,63 -

Mar. 22, 1949 14.15 892

%Annual peak only,
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WHITE RIVER BASIN
(127) White River near Interior, S. Dak,

cation.--Lat 43°42'30", long 102°01'10", in SEf4 sec. 12, T. 4 S,, R. 17 E,., on right bank 700
ft upstream from highway bridge, 2 miles upstream from Potato Creek and 2% miles southwest of
Interior,

Drainage area,.--4,120 sq mi, approximately,

Gage.--Nonrecording gage., June 24, 1904, to Nov, 30, 1906, at site about S miles downstream at
different datum, Sept, 1, 1911, to Sept. 30, 1918, at site 700 ft downstream at datum 1,98
ft lower, Aug. 3, 1928, to June 30, 1932, and Sept., 24, 1939, to June 4, 1942, at site 700 ft
downstream at same datum, Gage heights for 1912-18 given herein converted to present datum.
Altitude of gage 18 2,330 ft (from topographic map).

Stage-discharge relation,.--Defined by current-meter measurements below 7,100 cfs and extended

above by logarithmic plotting; subject to changes owing to 1ice effect and channel shifting,
Bankfull stage,--12 ft.

Remarks,--Annual peaks only are shown,

Peak stages and discharges

Gage Ice . Gage Ice .

Water Date height |effact D‘”;‘“Ge Water Date height | effect | Pischarge
year (feet) |(feety | (cfs) || year (feet) | (feet) | (cfs)
1905 June 18, 1905 16.0 16,500 |[1918] July 17, 1918 7.0 5,500
1906 Aug. 20, 1906 7.4 3,410 || 1929| Mar. 5, 1929 7.5 ¢ ,300
: 1930| Aug. 16, 1930 8.6 8,510
1912 Mar. 20, 1912 8.9 | (a) -

Mar. 22, 1912 7.9 8,230 ||1931| oct. 3, 1930 6.0 3,670
1913 June 14, 1913 6.0 4,720 || 1932] May 6, 1932 10.0 11,500
1914 June 30, 1914 5.4 3,650
1915 June 12, 1915 11.0 13,300 ||1940| Mar. 15, 1940 5.00[-1.0 -

July 26, 1940 4.66 1,940

1916 May 21, 1916 8.8 9,120
1917 Mar. 23, 1917 9.8 |-4.0 - 1941 June 10, 1941 7.7 8,730

May 26, 1917 7.4 6,500 ||1942| May 1, 1942 12.4 17,100

2Unknown; probably greater than -1.0 ft.

. (128) White River near Kadoka, S. Dak.

Location.--Lat 43°45710", long 101°31'30", in SE#sE sec, 30, T. 3 S., R. 22 E., Black Hills
meridian, near center of span on downstream side of bridge on State Highway 73, 5 miles up-
stream from Pass Creek, Si miles downstream from Cottonwood Creek, and 5¢ miles south of
Kadoka.

Drainage area,.--5,000 sq mi, approximately.

Gage,--Nonrecording gage July 19, 1942, to June 13, 1949, and since Mar, 9, 1955; intermittent
recording gage and nonrecording gage June 14, 1949, to Mar., 8, 1955. Prior to Mar, 9, 1955,
at site a quarter of a mile downstream at same datum. Datum of present gage 1is 2,122,18 £t
above mean sea level, datum of 1929,

Stage-discharge relation,.~-Defined by current-meter measurements below 16,000 cfs and extended
above by logarithmic plotting; subject to changes owing to ice effect and channel shifting.

Bankfull stage,-~16 ft,

Historical data,--Flood of June 4, 1942, reached a stage of 16,24 ft, from floodmarks (discharge
32,000 cfs, from rating curve extended above 16,000 cfs). Floods of Mar, 8, 1905, and spring
of 1927 were 1 or 2 ft higher than flood of June 4, 1942, from information by local residents.

Remarks.--Base for partial-duration series, 3,600 cfs, Only annual peaks are shown prior to
Oct. 1, 1947,

Peak stages and discharges

Gage Ice Gage Ice
Water Date height |effect | Discharge||Water Date height | effect | Discharge
year (feet) |(feet) | {cf®) || year (feet) | (teet) | {cfs)
1943 | May 30, 1943 |10.25 8,080 || 1949 Mar. 7, 1943 | 9.40 5,840
1944 |  Mar. 24, 1944 |12.2 |-4.0 - Aug. 18, 1949 | 7.70 4,250
. June 12, 1944 |11.60 13,100 || 1950| Mar. 23, 1850 | 8.08 |-0.5 | 3,800
1945 | Aug. 5, 1945 | 7.55 3,700 May 9, 1950 | 8.84 5,630
1946 |  June 19, 1946 | 9.95 | - 7,940 || 1951| Mar, 23, 1951 | 8.33 4,850
1947 |  June 23, 1947 [12.20 16,500 Juné 2, 1951 | 7.56 4,280
1948 | Feb, 19, 1948 [10.0 |-2.0 | 4,500 June 7, 1951 |13.83 21,700
June 17, 1948 | 8.4 5,000 June 20, 1951 | 8.55 7,150
June 23, 1948 | 9,75 8,690 June 24, 1951 | 7.55 5,280
June 26, 1948 | 8.50 5,960 Sept. 2, 1951 | 8.63 5,280
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(128) White River near Kadoka, S, Dak,--Cpntinued

Peak stages and discharges

Gage Ice X Gage Ice
“;:t;r Date height |effect st(zl;:)rge W:::r Date height | effect |Pischarge
(feet) |(feet) y (feet) | (feety | (cf9)
1952 Mar, 29, 1952 11.35 11,800 1954 May 23, 1954 8.78 7,710
May 23, 1952 |11.19 137500 || 1955 Mar. 10, 1955 | 12.43| -4.2 -
June 28, 1952 10,53 11,400 Mar, 11, 1955 9.54 -5 5,150
1953 Feb. 6, 1953 11.43 | -1.5 9,600 May 27, 1955 8.80 4,770
Mar, 10, 1953 11,96 | -1.5 10,800 Sept,.21, 1955 13,28 14,400
Mar. 12, 1953 9.14 -3 6,790
May 2, 1953 |10.46 10,800
July 28, 1955 |13.08 18,800
Aug. 2, 1955 |13.2 19,300

(129) South Fork White River near Rosebud, S. Dak.

Location.--Lat 43°19'30", long 100°53'05", in NWi sec. 28, T. 39 N,, R. 30 W,, on left bank at
downstream side of bridge on U, S, Highway 18, 44 miles downstream from Rosebud Creek and 6%
miles northwest of Rosebud,

Drainage area.--1,0Z0 sq mi, approximately.

Gage .--Nonrecording gage May 1943 to May 1948; recording gage thereafter, Altitude of gage 1s
2,295 £t (by barometer).

Stage-discharge relation,--Defined by current-meter measurements below 810 cfs and extended above
by velocity-area studles; subject to changes owing to ice effect and channel shifting.

Bankfull stage.--17 ft,

Remarks,--Base for partlal-duration series, 330 cfs. Only annual peaks are shown prior to
Oct, 1, 1947,

Peak stages and discharges

Gage Ice Gage Ice .
Water Date height |etfect | Discharge Water Date height | effect Discharge
year (feet) |(teety | (cfs) [fyear (feet) | (feet) | (I8
1944 May 17, 1944 |13,92 4,470 || 1951 Mar, 22, 1951 6.24 | -1.2 340
1945 Mar. 10, 1945 9.96 | -3.5 - Mar. 26, 1951 6.35 | -1.9 -
Mar. 12, 1945 8700 || 1952| Mar. 17, 1952 7.63 | -1.6 650
Mar. 23, 1952 4,97 365
1946 Feb. 18, 1946 6.99 | -3.0 - Mar. 29, 1952 6.75 942
Aug. 28, 1946 5.8 s66 || 1953 Feb. 10, 1953 7.00 | -3.0 -
1947 Mar. 10, 1947 6.53 | -2.5 - Mar. 3, 4, 1953 | 7.00 | -2.5 -
Mar, 14, 15, 1947 | - %417 Mar. 15, 1953 4,91 436
1948 Mar. 11, 1948 7.33 { -3.0 - Mar. 18, 1953 5.13 510
Aug. 13, 1948 5.52 498 May 3, 1953 5.10 500
1949 Mar, 4, 1949 |10,28}|-2.5| 1,250 || 1954 Jan. 14, 1954 5.93 | -2.0 -
Mar. 5, 1949 [11.87 | -4.5 - Mar. 19, 1954 4.38 311
May 31, 1949 5.27 392 || 1955/ Mar. 10, 1955 9.47 | -4.0 -
1950 Feb. 18, 1950 7.75 | -2.5 400 Mar. 11, 1955 9.33 |-3.1 770
Mar. 16, 1950 7.92| -5 1,100 Mar. 14, 1955 5.75 635
Mar. 23, 1950 9,98 2,220 Mar. 29, 1955 5,00 443
Mar, 31, 1950 5.88 596 June 2, 1955 4.74 368
July 18, 1950 5.56 491 June 16, 1955 5,07 462

eDally mean discharge.

(130) South Fork White River below White River, S. Dak.
(Published as "near White River" 1929-32 and "at White River" 1938-40)

Location,--Lat 43°36'00", long 100°43'50", in NE$SE} sec, 23, T. 42 N., R. 29 W., on right bank
1 mile upstream from small tributary, 2 miles downstream from Pine Creek, and 23 miles north-
east of White River.

Drainage area,--1,570 8q mi, approximately; 1,380 sq mi, approximately at 1930-32 site; 1,420
sq mi, approximately, 1939-40 site. :

Gage.--Nonrecording gage April 1929 to June 1932 and February to July 1938; recording gage August
1938 to September 1940 and since October 1949, At sites 7% miles upstream 1929-32 and -2%
miles upstream 1938-40; at different datums, Altitude of present gage 1s 1,906 ft (by
barometer),
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(130) South Fork White River below White River, S, Dak,--Continued

Stage-discharge relation,--Defined by current-meter measurements below 600 cfs 1929-32 and below
280 cfs 1953-40; extended above by veloclity-area studies, Defined by current-meter measure-
ments throughout at present site. Subject to changes at all sltes owing to ice effect and
channel shifting.

Bankfull stage.--7 ft. '
Remarks,--Peaks affected by regulation at small powerplant 3 miles upstream subsequent to 1938,

Discharge given herein converted to present site by drainage-area relation., Only annual
peaks are shown, \

Peak stages and discharges

Gage Ice . . Gage Ice
Water Date height |effect Dlsc?arge Water Date height | effect Dlsc?arge
year (feet) |(teety | (cfs) || year (teet) | (feety | (cfs)
1930 May 11, 1930 5.16 1,390 1950 Mar, 24, 1950 8.93 -
1931 Feb, 4, 1931 3.48 438 1951 Mar, 24, 1951 4,07 | -1.8 -
1932 May 6, 1932 8.22 4,110 Aug. 1, 1951 3.59 1,830
1952 Mar, 28, 1952 10.90 | -5.2 -
1939 Mar, 12, 1939 7.88 1] -5.0 - Mar, 29, 1952 6,15 5,850
May 23, 1939 4,25 909 1953 Mar. 12, 1953 4,93 | -1.7 -
1940 Mar. 16, 1940 4,21 | -2.0 - Apr. 30, 1953 4.16 2,820
June 3, 1940 3.41 9565 1954 Mar, 17, 1954 3.23 91,870
1955 Mar, 10, 1955 6.35 | -2.5 -
Mar, 11, 1955 4.03 2,840
“Affected by regulation. -

5131) White River at Westover, S. Dak,

. Published as "near Westover" 1913-17)

Location.--Lat 43°44'30", long 100°39'50", in SW# sec. 33, T. 3 S., R. 29 E,, at bridge on U. S.
Highway 83, half a mile southeast of Westover and 2 miles downstream from South Fork White
River.

Drainage area,--7,850 sq mi, approximately. -

Gage.--Nonrecording gage. Datum of gage is 1,755.8 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements below 9,100 cfs; subject to
changes owing to ice effect and channel shifting.

Bankfull stage.--12 ft.

Remarks,--All ggge heights are maximums observed. Only annual peaks are shown,

Peak stages and discharges

Gage Ice . Gage Ice .

Water Date height effect Discharge| |Water Date height | effect Discharge

year (feet) |(feet) (cfs) year (feet) | (feet) (cfs)

1913 Apr. 14, 1913 10.9 6,660 1917 Mar, 22, 1917 15.1 -5.0 -

1914 May 4, 1914 9.6 3,630 May 27, 1917 11.0 8,600

1915 Apr. 4, 1915 13.0 15,200 ||1918 Feb. 25, 1918 11.9 | -2.6 -
June 1, 1918 10.8 7,550

1916 Feb. 18, 1916 11.8 -1,5 -

May 25, 1916 10.6 7,700

(132) White River near Oacoma, S. Dak.

Location.--Lat 43°44'45", long 99°30'20", in NEiNW} sec, 10, T. 103 N., R, 73 W., on left bank
a quarter of a mile downstream from bridge on State Highway 47, 8 miles southwest of Oacoma,
84 miles downstream from Black Dog Creek, and 16 miles upstream from mouth.

Drainage area,--10,200 sq mi, approximately.

Gage.--Nonrecording gage Aug. 24, 1928, to May 18, 1934, and May 10, 1942, to Sept. 30, 1951;
recording gage May 19, 1934, to May 9, 1942, and since Oct. 1, 1951, August 1928 to Septem-
ber 1951 at site 12 miles downstream at different datum., October 1951 to May 1955 at site 1
mile downstream at different datum. Altitude of present gage is 1,375 ft (from topographic
map) . : .

Stagegdischarge relation.--Defined by current-meter measurements; subjJect to changes owlng to
ice effect and channel shifting. ’

Bankfull stage.--15 ft,
Remarks.--Base for partial-duration series, 5,500 cfs. Only annual peaks are shown prior to

oet. 1, 1933, and Oct. 1, 1941, to Sept. 30, 1947.



WHITE RIVER BASIN

Peak stages and discharges

(132) White River near Oacoma, S. Dak.--Continued
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. Gage Ice | . Gage Ice .
Water Date height |effect Discharge||Water Date height | effect Di sc?arge
year (feet) |(feety | (cfS) || year (feet) | (feety| (cfS)
1929 Mar, 10, 1929 6.6 10,800 1944 Mar, 23, 1944 13,10 -7.8 -
1930 Mar, 10, 1930 14.02 { -10.3 - June 14, 1944 7.04 14,600
May 13, 1930 6.85 12,100 1945 Mar, 12, 1945 5,05 6,200
1931 Oct, 6, 1930 5.02 5,470 1946 June 20, 1946 4,87 5,530
1932 May 8, 1932 6.8 12,100 1947 Mar. 15, 1947 7.65| -3.4 -
1933 Sept. 1, 1933 5.30 6,580 June 25, 1947 6.28 11,400
1934 June 20, 1934 5.00 5,680 1948 Mar, 21, 1948 5.60| -1.0 -
1935 Apr. 11, 1835 5.52 8,100 June 17, 1948 6.05 12,200
Apr., 27, 1935 7.30 14,400 June 24, 1948 5.59 11,400
May ¢ 21, 1935 6.60 11,200 1949 Mar, 1, 1949 9.4 -6.,0 -
June 2, 1935 7.55 15,800 Mar, 8, 1949 5.46 10,200
13850 Mar, 31, 1950 17.6 -9.5] 220,000
1836 Mar, 4, 1936 7.36 -2.0 - May 10, 1950 6,30 11,100
Mar., 5, 1936 6.40 -.8 7,210
1937 Mar. 6, 1937 8.68 -4.0 - 1951 June 8, 1951 5.50 7,700
June 19, 1937 5.94 8,500 June 21, 1951 5.65 8,100
July 15, 1937 5.15 5,640 June 25, 1951 5.50 7,700
July 20, 1937 5.79 7,920 1952 Mar, 19, 1952 8,90 (s)
1938 Mar, 13, 1938 8.70 -6.3 - Mar, 30, 1952 15,40 51,900
May 20, 1838 6.20 9,540 May 24, 1952 6.50 11,300
1939 Mar. 20, 1938 10.62 -6.5 - June 28, 18952 6.68 9,970
May 28, 1938 5.32 6,160 1853 Mar, 12, 1953 11.28 29,900
1940 Mar. 19, 1940 7.00 =3.0 - Mar, 14, 1953 8,92 17,700
May 1, 1940 4,35 3,140 Mar, 18, 1953 6.87 10,600
May 3, 1953 9.82 19,100
1941 June 2, 1941 5.66 7,970 July 29, 1853 6.49 9,360
June 12, 1941 6.50 10,800 Aug. 3, 1853 6.47 9,280
July 5, 184l 6.21 9,960 1854 May 25, 1954 5.04 4,990
194% May 8, 1942 10,7 35,300 1955 Mar, 9, 1855 8,60 -3.4 -
1943 June 1, 1943 4.68 6,980 Mar, 12, 1955 6,74 9,330
Sept.22, 1955 6.19 10,200
9Estimated.

bUnknown; greater than 5,500 cfs.

Location.--Lat 42°58'S5",

Bankfull stage,--13 ft.

(133) Missourl River below Fort Randall Dam, S, Dak,

MISSOURI RIVER MAIN STEM

long 98°29'35", in SWiNEL sec., 28, T. 35 N., R. 10 W,, sixth principal
meridian, on right bank 6 miles downstream from Randall Creek, 7 miles downstream from Fort
Randall Dam, 12 miles south of Lake Andes, and at mile 915,
Drainage area.--263,500 sq mi, approximately.
Gage.--Recording gage.
of Engineers bench mark).
Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to
channel shifting.

Historical data.--Flood of April 1943 reached a stage of about 16,5 ft,
April 1881, was about 5 ft higher than that of April 1943,
Remarks,--Flow regulated by Fort Peck Reservolr (usable capacity, 18,800,000 acre-ft) prior to
December 1952 and by Fort Randall Reservoir (usable capaclty, 9,706,000 acre-ft) thereafter.
Only annual peaks are shown,

Peak stages and discharges

Datum of gage 1s 1,230.00 ft above mean sea level, datum of 1929 (Corps

Maximum stage known, in

Gage W Gage :
Water . Discharge ater . Discharge
Date height ear Date height
year (feet) (cts) v (feet) (cfe)
1948 Mar, 26, 1948 $,07 103,000 1951 Apr. 8, 1951 9,88 134,000
June 18, 1948 10.06 - 1852 Apr, 12, 1952 20,82 447,000
1948 Apr., 6, 1949 12,36 182,000 1953 June 24, 1953 11,96 109,000
1950 Apr, 23, 1850 - 4249,000 1954 Aug. 1, 1954 5.29 -
Sept.30, 1954 5,07 34,300
1955 Aug. 5, 1955 6.15 41,900

“Based on records for site near Geddes, 23 miles upstream,
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(134) Keyapaha River near Hidden Timber, S. Dak.

Loecation.--Lat 43°12'13", long 100°21'20", in SEMNEX seec, 2, T. 37 N
A-frame of cableway, 5 miles southeast'of Hldaenéfimbér,' mstoan fron Left bank

3 miles downstream from confl
of Antelo ath o
Okregﬁ.l pe Creek and Rock Creek, 74 miles upstream from Eagle Creek, and 10% miles south of

Drainage area.--320 sq mi, approximately.
Gage,--Nonrecording gage. Altitude of gage is 2,330 f't (by barometer).

Stage—dischal ge T elation "-Def ined by current-meter n w 80 cf -] a“d extende

. measurements belo 3 d
above by BlOpe-‘l‘ea measurement at 2, 710 cf 8; Bub‘lect to Oha“sea Owiﬂg to ice effe(}b and
channel shif tinSQ

Banikfull stage.-~10 ft,
Remarks,--Only annual peaks are shown.

Peak stages and discharges

Gage Ice Gage Ice
Water Date height |effect | Pischarge| [Water Date height | etfect | Discharge
year (teet) |(feet) | (cf8) |} year (teet) |(feet) | (cf9)
1948 Mar. 15, 1948 6.87 | -2.3 150 |{1951| Mar. 24, 1951 5.41 225
1949 Feb. 26, 1949 8.08 | -5.0 - 1952| Mar, 30, 1952 10.6 2,710
Mar. 4, 1949 7.32 | -3.2 120 ||1953| Mar. 14, 1853 : 91,000
1950 Mar. 24, 1950 |10.87 1,680

%Daily mean discharge.

(135) Keyapaha River at Wewela, S. Dak.

Location,-~-Lat 43°01'40", long 99°46'45", in NESE} sec, 24, T, 95 N,, R, 76 W,, near left bank
on downstream side of bridge on U. S. Highway 183, three-quarters of a mile north of Wewela,
44 miles upstream from Holt Creek, and 114 miles downstream from Lost Creek.

Drainage area,--1,070 sq mi, approximately.

Gage.--Nonrecording gage., Datum of gage 1s 2,049,78 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing‘;o
ice effect and channel shifting.

Bankfull stage,--11 ft,

Remarks.--Only annual peaks are shown,

Peak stages and discha: ges

Gage | Ice : Gage Ice
Water Date height |effect | Discharge| Water Date height | effect |Pischarge

year (feet) |(feety | (cf8) || year (feet) |(feety | (cf9)
1939 Mar. 14, 1939 4,45} -1.1 - 1951 July 4, 1951 4,29 262
Mar. 16, 1939 4.32 378 1952 Mar, 31, 1952 913.45 5,430
1940 Apr. 29, 1940 3.29 239 1953 Mar, 15, 1953 7.70 2,020
1954| Mar. 22, 1954 : 400

1950 Apr. 25, 1950 13.5 -3.4 2,500 1955 Mar. 10, 1955 9.77] () -
July 29, 1955 7.02 1,880

%Occurred on preceding day,
dGreater than -2.8 ft.

MISSOURI RIVER MAIN STEM
(136) Missouri River at Yankton, S. Dak.

Location,--Lat 42°52', long 97°24', between sec. 18, T. 93 N,, R, 55 W,, and sec. 13, T. 93 N,,
R. 56 W., on downstream end of left bridge pler of Meridian Highway Bridge on U. S, Highway
281 in Yankton, 5.8 miles upstream from James River, 6,1 miles downstream from Gavins Point
Dam, and at mile 840.4.

Drainage area,--279,500 sq mi, approximately,

Gage .--Nonrecording gage November 1930 to September 1932; recording gage thereafter. Datum of
gage 1s 1,159.68 ft above mean sea level, datum of 19289,

Stage-discharge relation,-<Defined by current-meter measurements; subject to changes owing to ice
effect and channel shifting. °

Bankfull stage.--12 ft.

Historical data.--Maximum stage known, 30.5 ft Apr. 5, 1881 (ice jam),

Remarks.--Flow regulated by Fort Peck Reservoir (usable capacity, 18,800,000 acre-ft) November
1937 to December 1952 and by Fort Randall (usable capacity, 9,706,000 acre-ft) or Gavins

. Point Reservoirs (usable capacity, 385,100 acre-ft) thereafter. Only annual peaks are shown,
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1]
(136) Missourl River at Yankton, S. Dak.--Continued
Peak,stages'and discharges
Gage Ice . Gage Ice )
Water Date height effoct D}scharge Water Date height | effect Dlsé:x:)rge
year - (feet) |(feet) | (cfs) || year (feet) | (feet)
ST 282,000
1 15, 1931 ~J.7.22 a6 50011943 Apr. 8, 1943  |°13.60 ,
1932 o 22, 1932  |i4.80 |-10.2 Z 1944 ( Apr. 9, 1944 10.82 172,700
June 18, 1932 9,68 124,000 || 1945 Mar. 12, 1945 8.20| -3.0 98—300
1933 May 29, 1933 8.21 111,000 Mar. 22, 1945 7.63 ,
June 28, 1933 8,64 -
1934 Mar. 3, 1934 [10.30 | -1.7| 112,000 %gis June zg, ig:g lg.gg 13%'888
- . 130,000 pr. . ,
1939 July 16, 1835 8.9 30 1948| Mar. 21, 1948 2.05 20|
1936 Mar. 21, 1936. | 7.85 | -.8 - Mar. 26, 1948 8.6 110,
Apr, 18, 1936 | T.6Q 102,000({1949| Apr. 7, 1949  |810.55 }73,ggg
1937 June 22, 1937 9.60 | 1127000 || 1950| Apr. 24, 1950 11.60 237,
.1938 Mar. 24, 1938 9.20 .| 146,000
A July 12, 1938 |10.15 . 27 19s1| Apr. 7, 1951 8.43 134,000
1939 |'~ Apr. 1, 1939  190.10 176,000 iggg gpr. 13, 1952 15.5 480,000
1940 7.42 50,800 une ) ,
1940 June 15, ’ 1954| June 7, 1954 79| | 38,800
1941 June 14, 1941  |10.29 137,000 || 1955 | Mar. 11, 1955 5.61] -2. :
1942 May 15, 1942 |10.20 126,000 Aug. 25, 1955 4.85 38,500

a0ccurred on following day.
d0ccurred three days later,

JAMES RIVER BASIN
(137) James River at New Rockford, N. Dak.

Location,--Lat 47°41'05", long 99°07'30", on line between sec, 32 and 33, T. 149 N., R. 66 W,,
on right bank 90 ft downstream from bridge on U. S. Highway 281 at New Rockford and 7 miles
upstream from small tributary.

Drainage area.--596 sq ml, of which 190 sq mi 1s probably noncontributing,

Gage.--Nonrecording gage prior to Aug. 8, 1951; recording gage thereafter. Datum of gage 1s
1,500,00 ft above mean sea level, datum of 1929,

Stage-dlscharge relation.--Defined by current-meter measurements below 470 cfs; subject to
changes due to ice effect.

Bankfull stage,--10 ft.

Historical data,--Maximum stage known'since at least 1925, about 13 ft in April 1948, from infor-

mation by local resident. Flood of April 1950 reached a stage of 11.3 ft, from flocdmarks.,
Remarks,--Only annual peaks are shown,

Peak stages and discharges

Gage Ice X Gage Ice
Water Date height |effect stc?arge Water Date height | effect Disc;large
year (feet) |(feet) (cfs) year (feet) | (feet) (cfs)
1951 Apr. 12, 1951 9.20 840 1954 June 16, 1954 6.85 21
1952 Apr, 8, 1952 8,85 | -0.17 380 1955 Apr. 8-9, 1955 7.52 75
1953 July 11, 1953 6.36 4,1

(138) Pipestem Creek near Buchanan, N, Dak.

Location.--Lat 47°03'59", long 98°55!'07", at north line of sec. 4, T, 141 N., R. 65 W., on left
bank 30 ft downstream from bridge on county road and 4} miles west of Buchanan,

Drainage area,--925 sq mi, of which 450 sq mi 1s probably noneontributing.

Gage,--Nonrecording gage prior to July 11, 1950; recording gage thereafter, Datum of gage 1s
1,467.,01 £t above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
ice effect and channel shifting.

Bankfull stage,--8 ft. .

Remarks,--Base for partial-duration series, 200 ecfs.
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(138) Pipestem Creek near Buchanan, N. Dak,--Continyed
Peak stages and discharges
Gage | Ice . Gage Ice
Water Date height |effect Dtsc:uarge W:t;:r Date height | effect |Discharge
year (feet) |(feet) (cfs) M (feet) | (feety| (cfs)
1950 Apr. 6, 1950 11,28} -3,37 900 1952 Apr, 4, 1952 9,48 k1.5 —
ppr. 9, 1850 11.89 -5.52 - Apr. 4, 1952 9¢ f_.ge 1,700
Apr. 17, 1950 10.77 4,480 ({1953 Mar. 14, 1983 5.1 k2.0 :
May 12, 1950 10,34 3,440 June 20, 1983 4.4 116
1964 June 7, 1954 7.27 539
1951 Apr. 4, 1951 8.38] -2.2 - Jupe 12, 1954 6.02 316
Apr. 6, 1951 7.84 826 ||19585 Map, 31, 1858 7.20 | -.9 -
ABp, 2, 1955 6,77 491

(139) James River at Jameatown, N, Dak,

Location.--Lat 46°53'45", long 98°41'28", in NWiSWi sec. 31, T. 140 N., R. 63 W., on right bank
80 ft downstream from Asylum bridge at southeast oorner of Jamestown and 2,5 miles downstream
from Pipestem Creek.

Dralnage area,.--2,840 sq mi, of which 950 sq mi is probably noncontributing,

Gage.--Nonrecording gage prior o Oct. 1, 1949; recording gage thereafter, June 1928 to August
1933 at site 80 ft upstream at datum 5,00 ft lower. August 1937 to September 1939 and March
1943 to Sept. 30, 1949, at site 80 ft upstream at present datum. Datum of present gage 1is
1,375,27 ft above mean sea level, datum of 1929, Gage helighta given herein converted to
present site and datum.

Stage-discharge relation.--Deflned by eurrent-meter measurements; subje
ice effect and channel shifting, ’ Ject to changes owing to

Bankfull stage.--12 ft,

Historical data,--Flood of Apr. 27, 1897, was about the same magnitude as flood of May 13, 1950,

. Flood of Mar, 27, 1902, was about 2 ft lower and flood of Apr, 11, 1919, was about 1 ft lower
than the 1950 flood, Floods also occurred in 1876, 1881, 1882, 1883,

Remarks.--Flow regulated by Arrowood and Jim Lakes (combined capacity, 16,000acre-ft) and by
Jamestown Reservoir since 1954 (capaeity, 229,500acre-ft), Base for’ partial-duration series,
200 cfs., Only annual peaks are shown prior to O¢t, 1, 1949, and subsequent to Oct, 1, 1954,

Peak stages and discharges

‘ Gage Ice . Gage Ice
Water " Date height |effect D‘sc?‘rge Water Date height | effect | Discharge
year (feet) |(feety | (cf8) || year (feet) |(teety | (cf3)
1928 | July 5, 1928 7.4 786 |[1948| Apr. 23, 1948  |014,31 3,250
1928 | Mar. 14, 1929 9.2 1,100 ||1949| Apr. 4, 1249 10.06 1,350
1930 | Mar. 11, 1930 6.8 | -0.7 580 ||1950]| Apr. 7, 1950 12.85|-1.52| 1,680
‘ Apr. 17, 1950 15.73 6,020
1931 | Apr. 6, 1931 2.44 91 May 13, 1950 15.82 6,330
1932 | Feb. 28, 1932 7.38 | -.4 722 June 12, 1950 6.17 *589
1933 | Feb. 28, 1933 6.78 | -.3 642 June 26, 1950 4.51 328
1938 | Mar. 15, 1938 3.90 162 ||1951| Mar. 29, 1951 9.63] -.55| 1,100
1939 | Mar. 24, 1939 4.65 250 Apr. 5, 1951 9.48 1,180
1952 | Apr. 4, 1952 10.18 1360
1943 | Mar, 31, 1943 12.77| -.81{ 1,900 Apr. 8, 1952 11.12 1620
1944 | May 28, 1944 5.58 370 |{|1953]| May 30, 1953 6.48 617
1945 | Mar. 14, 1945 5.62 434 June 15, 1953 6.14 559
June 20, 1953 6.63 642
1946 | Mar. 23, 1946 4.41 - June 27, 1953 5.69 486
t  Apr, 10, 1946 4,37 159 1954 June 8, 1954 6.95 637
1947 | Mar. 24, 1947 7.60 | -1.1 - 1955 | Apr. 3, 1955 6.10 552
Apr. 12, 1947 6.93 697

sQccurred on following day.
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(140) James River at La Moure, N. Dak.

Location,.--Lat 46°21'20", long 98°18'15", at northeast corner of sec., 11, T. 133 N.,, R, 61 W.,
on left bank 80 ft downstream from State Highway 13, half a mile west of La Moure, and 12
miles upstream from Cottonwood Creek.

Drainage area,--5,740 sq mi, approximately, of which 2,800 sq ml is probably noncontributing.

Gage.--Nonrecording gage prior to Sept, 2, 1951; recording gage thereafter, Datum of gage 1s
1,290,00 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements; subject to changes at high
stages owing to channel shifting and ice effect,

Bankfull stage.--14 ft,

Historical data.--A long-time local resident states that the 1950 flood was the highest since
1882, with stage in either 1942 or 1943 being almost as high due to large ice Jams.

Remarks,--Flow regulated by Arrowood and Jim Lakes (combined capacity, 16,000 acre-ft) and by
Jamestown Reservoir since 1954 (capacity, 229,500 acre-ft), Only annual peaks are shown.

Peak stages and discharges

Gage Ice R Gage Ice .
Water Date height |effact | Discharge||Water Date height | effect | Pischarge
year (feet) |(feet) | (cfs) || year (feet) | (feet) | (cfS)
1950 |  May 16, 1950 15.34 5,730 || 1952| Apr. 9, 1952 15.15|-2.0 -
Apr. 11, 1952 14.85|-1.04] 3,600
1951 | Apr. 3, 1951 11.45 |-2.88 - 1953( June 18, 1953 9.51 1,250
Apr. 8, 1951  p1.02 | -.12| 2,000 |[1954| July 5. 1954 8.90 845
1955| Apr. 5, 1955 8.62 639

(141) James River at Columbia, S, Dak.

Location.--Lat 45°37'05", long 98°19'30", in NE{NWi sec., 29, T. 125 N,, R. 62 W,, near center of
span on downstream side of highway bridge, three-quarters of a mile northwest of Columbia, 23%
miles upstream from Chicago and North Western Railway bridge, and 3% miles upstream from Elm
River,

Drainage area.--7,050 sq mi, approximately, of which 3,000 sq mi is probably noncontributing.

Gage .--Nonrecording gage. Datum of gage 1s 1,274.54 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
ice effect and backwater from Elm Rliver,

Bankfull stage.--10 ft,

Remarks,--Peak gage heights for Apr. 18, 1947, June 27, 1953, and June 17, 1954, affected by
vackwater from Elm River, Occasional reverse flow caused by Elm River (maximum, 1,860 cfs
Apr. 8, 1852), Only annual peaks are shown,

Peak stages and discharges

Gage . Wat Gage :
Water Discharge ater . Discharge
Date height ear Date height
year (teet) (cfs) y (feet) (cfs)
1946 May 25, 1946 7.56 121 1951 Apr, 21, 1951 13,51 1,040
1947 Apr. 18, 1947 15,20 - 1952 |(Apr, 17-18, 1952 16.53 3,580
May 2, 1947 14.29 1,170 1953 June 27, 1953 13.74 -
1948 May 10, 1948 15.59 1,950 July 3, 1953 13,05 766
1949 Apr. 27, 1949 12.61 857 1954 June 17, 1954 10,08 -
1950 May 24-25, 1950 16.89 5,420 July 6, 1954 8.30 185
1955 July 19, 1955 8,14 143

(142) Elm River at Westport, S, Dak.,

Locatlon.--Lat 45°39'20", long 98°29'50", in SWiNWi sec. 12, T. 125 N., R. 64 W., on right bank
12 £t downstream from bridge on U. S, Highway 281, half a mile north of Westport, three-
quarters of a mile upstream from Chicago, Milwaukee, St, Paul and Pacific Railroad bridge,
9% miles downstream from Willow Creek, and 303 miles upstream from mouth.

Drainage area,--1,680 sq mi, approximately, of which 510 sq mi is probably noncontributing.

Gage.--Nonrecording gage October 1, 1945, to Aug. 5, 1951, and Apr. 8 to Sept. 9, 1952; record-
ing gage Aug. 6, 1951, to Apr. 7, 1952, and since Sept, 10, 1952, Datum of gage is 1,309,3
£t above mean sea level, datum of 1929.

Stage~-discharge relation.--Defined by current-meter measurements; subject to changes owing to
ice effect and channel shifting,

Bankfull stage.--8 ft.

Remarks,--Flow regulated for Aberdeen municipal water supply by Elm ILake and other small
reservoirs (combined capacity, about 16,000 acre-ft), Base for partial-duration series,

100 cfs.
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(142) Elm River at Westport, S. Dak.--Continued

Peak stages and discharges

Gage Ice . Gage Ice .

Water Date height |effact | Discharge||Water Date height | etfect | Pischarge
year (feet) |(feery | (cfS) ||year (feet) | (teety | (cfs)
1947 Apr. 14, 1947 11.45 22,100 1951 Apr. 2, 1951 9.40 | -2.0 550
1948 Mar, 13, 1948 8.271} -1.3 400 1952 Apr. 8, 1952 20,10 7,520
Mar, 29, 1948 12,51 2,870 1953 Mar. 19, 1953 8.68 -7 700
1949 Mar, 12, 1949 8.25| -1.,1 450 June 20, 1953 10.00 1,420
Apr, 2, 1949 8.20 840 June 24, 1953 9,73 1,320
1950 Mar. 28, 1950 8.12 | -1.2 400 1954 June 14, 1954 10.50 1,560
Apr. 6, 1950 11,74 -2.1 1,400 1955 Mar., 12, 1955 6.40 -5 160
Apr. 20, 1950 6.50 314 Mar. 19, 1955 7.62 | -1.0 300
May 11, 1950 10,79 1,870 Apr, 4, 1955 5.91 168
May 23, 1950 6.76 329 July 12, 1955 6.12 220
July 16, 1955 7.08 453

% nnual peak only,

(143) James River near Stratford, S. Dak.

Location.--Lat 45°14'30", long 98°23'30", in NEMNELNE: sec. 3, T. 120 N., R. 63 W., on right
bank 30 ft downstream from highway bridge, 6¢ miles southwest of Stratford and 8% miles
upstream from Mud Creek,

Drainage area,--9,990 sq mi, approximately, of which 3,920 sq mi 1is probably noncontributing,

Gage.-~-Nonrecording gage March 1950 to August 1951; recording gage thereafter., Datum of gage 1is
1,254,29 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
channel shifting and changes in highway embankment.

Bankfull stage.--14 ft.

Remarks,--Base for partial-duration serles, 400 cfs.

Peak stages and discharges

Gage ; Gage .
Water A Discharge Water . Discharge
Date height ear Date height

year (feet) (cfs) y (feet) (cts)

1950 May 14 or 15,1950 17.8 45,580 1953 July 13, 1953 15.16 718
1954 June 28, 29, 1954 11,33 321

1951 May 19, 1951 15.47 870 1955 July 28, 1955 9.63 185

1952 Apr, 19-20, 1952 18,13 4,970

%Annual peak only.

(144) James River at Ashton, S. Dak.

Location.--Lat 44°59'55", long 98°28'50", in NW4NEL sec., 36, T, 118 N,, R, 64 W., near center of
span on downstream side of highway bridge, half a mlle east of Ashton, 6 miles upstream from
Snake Creek, and 14 miles upstream from Turtle Creek.

Drainage area,--11,000 sg mi, approximately, of which 4,190 sq mi is probably noncontributing,

Gage,--Nonrecording gage. Datum of gage 18 1,244.4 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
ice effect, backwater from Snake and Turtle Creeks, and backwater from return of overbank
flow,

Bankfull stage.--15 ft.

Remarks,--Peak gage heights for Mar, 25, 26, 1948, and Aug, 3, 1953, affected by backwater from
Snake and Turtle Creeks, Occasional reverse flow caused by Snake and Turtle Creeks (maximum,
1,500 cfs Apr. 10, 1952), Only annual peaks are shown.
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(144) James River at Ashton, S. Dak.--Contlnued

Peak stages and discharges

. Gage Ice . Gage Ice .
Water Date height |effact | Discharge||Water Date height | effect | Pischarge
year (feet) |(feety | (ct8) |}year (feet) | (feety | (cf9)
1946 | Mar. 28, 1946 7.12 49¢ ||1951 May 18, 1951 9.39 840
1947 | May 22-23, 1947 8.83 786 ||1952 | Apr. 23-24, 1952 |19.59 4,860
1948 | Mar, 25-26, 1948 |13.78 - 1953 Aug. 3, 1953 | 10.64 1,000
May 16, 17, 1948 |10.90 91,110 ||1954 June 30,
1949 | May 21, 1949 7.94 579 July 1, 1954 6.34 2317
1950 | May 19, 1950 19.14 5,170 ||1955 Mar. 15, 1955 8.56 | -4.0 :
July 30, 1955 5.84 194

2Daily mean discharge.

(145) West Branch Snake Creek near Athol, S. Dak.

Location.--Lat 45°03'20", long 98°44'10", in SE{NEl sec, 11, T. 118 N.,, R. 86 W,, on left bank at
upstream side of highway bridge, 3 miles downstream from confluence of Nixon River and Perry
Creek, and 7% miles northwest of Athol,

Drainage area.--1,430 sq mi, approximately, of which 340 sq mi 1is probably noncontributing.
Gage.--Nonrecording gage March 1950 to April 1951; recording gage thereafter. Prior to May 1951,
at site half a mile upstream at datum 4.78 ft higher. Altitude of present gage 1is 1,325 ft

(by barometer).

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owlng to
ice effect and channel shifting.

Bankfull stage.--10 ft.

Remarks.--Base for partial-duration series, 75 cfs,

Peak stages and discharges

Gage Ice . Gage Ice

Water Date height |effect Discharge| Water Date height | effect Discharge
year (feet) |(feety | (cfs) || year (feet) | (feet) | (cfS)
1950 Mar. 27, 1950 8,68} -2.,5 - 1953 Mar, 23, 1953 12.50 | -0.5 480
Apr. 3, 1950 8.05 395 June 20, 1953 10.53 153
May 12, 1850 5.63 102 July 30, 1953 13.99 955
Aug, 6, 1953 13,06 601
1951 Mar, 28, 1951 5,90 - 46 70 Aug., 11, 1953 12,52 416
1952 Apr. 9, 1952 16,42 -.5 2,200 1954 June 8, 1954 9.37 63
Apr. 28, 1952 9.59 88 1955 Mar, 12, 1955 11.88 ] -.5 290

(146) Turtle Creek at Redfleld, S. Dak.

Location.--Lat 44°53'00", long 98°30'45", in SWiSE$ sec. 3, T. 116 N., R. 64 W., on left bank
15 ft downstream from bridge on U, S, Highway 281, at north edge of Redfield, and 62 miles
upstream from mouth.

Drainage area.--1,540 sq mil, approximately.

Gage.--Nonrecording gage October 1945 to May 1951; recording gage thereafter. Datum of gage 1s
1,259.3 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to
ice effect and channel shifting.

Bankfull stage.--9 ft.

Remarks.--Peaks are probably affected by offstream storage in Twin Lakes and by regulation at
Lake Redfield (capacity, 1,570 acre-ft). Base for partlal-duratlon serles, 50 efs.
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(146) Turtle Creek at Redfield, S. Dak.--Contlnued
Peak stages and discharges

Gage Ice . Gage Ice

ater Date height |effect Discharge| |Water Date height | effect Discharge
year (teet) |(feety | (cf8) || year A (feet) | (feet) | (cf®)
1946 Mar. 2, 1946 4,45 - 1952 Mar. 15, 1952 5.41 a58
July 10, 1946 4.05 24 Mar, 25, 1952 5.37 a5g
1947 Apr. 11, 1947 6.52 60 Apr. 10, 1952 15,51 . 6,420
1948 Mar, 23, 1948 12,38 3,160 June 28, 1952 7.24 350
June 27, 1948 7.00 255 1953 Feb, 27, 1953 5,35 59
July 21, 1948 6.37 133 Mar, 14, 1953 6.92 278
1949 Mar. 5, 1949 5.58 45 Mar, 18, 1953 7.41 393
1350 Mar, 31, 1950 11.30 | -0.3 2,340 Mar, 23, 1953 7.98 S77
Apr, 11, 1950 7.51 398 Apr, 12, 1953 5.81 111
Apr. 30, 1950 5,78 86 May 7, 1953 7.16 335
May 13, 1950 7.09 296 June 15, 1953 5,51 78
May 22, 1950 8.90 1,020 June 20, 1953 5.56 78
July 28, 1953 5.51 74
1951 Mar, 31, 1951 7.53 433 1954 June 7, 1954 5,56 95
Apr. 22, 1951 5.83 51 1955 Mar, 11, 1955 5,80 108
Mar, 15, 1955 7.32 369
June 9, 1955 5.45 73

dRelease from lLake Redfleld,

(147) James River near Redfield, S, Dak,

Location.--Lat 44°55'10", long 98°25!50", in SWiNW{ sec. 28, T. 117 N., R. 63 W., on right bank
just downstream from highway bridge, 43 miles northeast of Redfield, and 54 miles downstream
from Tuttle Creek.

Drainage area.--14,800 sq mi, approximately, of which 4,600 sq mi 1s probably noncontributing.

Gage.—-Nonrecording gage March 1950 to July 1951; recording gage thereafter., Datum of gage is
1,236,3 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
ice effect and channel shifting.

Bankfull stage.--20 ft.

emarks,--Base for partlal-duration series, 800 cfs.

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height |effect Discharge||{Water Date height | effect Discharge
year (feety |(feet) | (cfs) || year (feet) | (feety | (cf8)
1950 May 22, 1950 20,68 %5,290 1853 Mar. 18, 1953 11.19 | -2.4 -
Mar, 24, 1953 10,47 1,350
1951 Apr. 2, 1951 8.87 (~1.8 - Aug, 4, 1953 11,01 1,310
May 18-19, 1951 8.32 831 1954 Mar., 27, 1954 T7.77 | =3.3 -
1952 Apr, 11, 1952 22,12 6,100 July 5, 1954 5.78 330
Apr. 24, 1952 20,96 5,300 1955 Mar. 16, 1955 9,67 | -2.7 525
June 28, 1952 10,58 1,380 July 30, 1955 10,01 -

®Annual peak only.
tBackwater from temporary dam downstream.

(148) James River at Huron, S, Dak.

Location.--Lat 44°21'55", long 98°11'45", in SWSEINEL sec, 6, T. 110 N,, R. 61 W., on right bank
15 ft upstream from city dam, 135 ft downstream from Chicago and North Western Railway br1dge,
and 165 ft upstream from bridge on U, S. Highway 14, at Huron,

Dralinage area,--16,800 sq mi, approximately, of which 4,790 sq ml is probably noncontributing.

Gage.-~Nonrecord1ng gage Auguat 1928 to June 1932 and August 1943 to October 1951; recording
gage thereafter. Prior to August 1943, 165 ft downstream at same datum. Datum of gage 1s
1,223.44 ft above mean sea level, datum of 1929,

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to 1ice
effect and backwater from return of overbank flow, Controlled below 1,500 cfs since August
1943 by masonry dam,

Bankfull stage.--9 ft,

Historical data,--Maximum stage known, 19,8 ft between Apr. 11 and 13, 1881, from U. S. Weather
Bureau publication,

Remarks,--Base for partial-duration series, 1,000 cfs, Only annual peaks are shown prior to

August 1943,

‘7
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(148) James River at Huron, S. Dak,--Continued

Peak stages and discharges

Gage Ice . Gage Ice | _.
Water Date height |effact Discharge| [Water Date height | effect Discharge
year (feet) |(feety | (cf8) || year (feet) | (feety | (cfS)
1929 Mar. 20, 1929 12,00 | -1.2 2,650 ||1948 Mar, 27, 1948 14,48 4,630
1930 May 13, 1930 5.12 560 May 20, 1948 8.84 1,220
1949 May 18, 1949 8.44 672
1931 Apr, 24, 1931 4,10 345 1950 Apr, 7, 1950 12,18} -0.8 3,020
1932 Mar, 4, 1932 9.52 | -4.,2 650 May 24-25, 1950 14,30 4,840
1944 Mar, 31, 1944 10,48 2,460 []1951 Apr. 5, 1951 8.70 900
Apr. B8, 1944 9.66 1,920 ||1952 Apr. 15, 1952 15,23 5,580
May 14, 1944 8.90 1,270 June 30, 1952 9.12 1,440
1945 Mar. 21, 1945 9.68 1,920 {1953 Mar. 20, 1953 9.74 1,950
: June 6, 1945 9.06 1,450 Aug. 6, 1953 10.86 2,690
1954 July 6, 1954 8.24 373
1346 Mar, 21, 1946 9,60 1,850 }711955 Mar, 13-14, 1955 8.65 835
1947 Apr, 11, 1947 9,00 1,360 Mar, 15, 1955 9,601 -1,0 -

(148) Sand Creek near Alpena, S. Dak.

Location.--Lat 44°09'20", long 98°26'10", in NEINE{ sec. 19, T. 108 N., R. 63 W., on left bank
5 ft downstream from highway bridge, 4 miles southwest of Alpena, 7 miles upstream from
Chicago, Milwaukee, St, Paul and Pacific Railroad bridge, and 102 miles upstream from inter-
link with Cain Creek.

Drainage area,--240 sq mi, approximately.

Gage.--Nonrecording gage March 1950 to September 1951; recording gage thereafter. Altitude of
gage 1s 1,315 ft (by barometer).

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
ice effect and channel shifting.

Bankfull stage.--11 ft,

Remarks,.--Base for partial-duration series, 50 cfs.

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height | effect Discharge||Water Date height | effect Discharge
year (feet) |(feet) (cts) year (feet) | (feet) (cts)
1950 Mar, 28, 1950 14,1 -2.0 1,000 }1953 Mar. 17, 1953 10.22 | -0.5 190
May 3, 1953 9.62 174
1951 Mar, 28, 1951 11.70 -.5 750 June 9, 1953 10,63 434
May 21, 1951 9.52 285 July 12, 1953 10,82 504
June 5, 1951 8.87 128 1954 June 11, 1954 8.85 64
July 1, 1951 9.82 363 June 17, 1954 9.43 136
1952 Apr. 3, 1952 12,68 -.1 1,130 ||1955 Mar. 12, 1955 12,10 788
Apr. 9, 1952 12,30 1,050 .

(150) James River near Forestburg, S. Dak,

Location.--Lat 43°58'45", long 98°04'05", in SWiSWiNW{ sec. 20, T. 106 N., R. 60 _W., on right
bank 5 ft downstream from highway bridge, 3% miles northeast of Forestburg, 4% miles down-
stream from Chicago, Milwaukee, St. Paul and Pacific Rallroad bridge, and 54 miles downstream
from Sand Creek.

Drainage area.--18,600 sq mi, approximately, of which 4,790 sq mi is probably noncontributing.

Gage.--Nonrecording gage March 1950 to September 1951; recording gage thereafter. Altitude of
gage 1s 1,205 ft (by barometer).

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
1ce effect.

Bankfull stage.--12 ft,

Historical data,--Floods of March 1920 and March 1922 reached a stage of about 18 ft, from
information by local residents.

Remarks.--Base for partial-duration series, 1,000 cfs.
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(150) James River near Forestburg, S. Dak.--Continued

Peak stages and discharges

Gage Ice Gage lce
Water Date height |ettect | Discharge) [Water Date height | effect {Discharge
year (teet) |(feet) (cts) year (feet) | (feety | (cf8)
1950 Apr., 10, 1950 13,39 3,180 1952| Apr, 15-17, 1952 15,46 6,290
May 30, 1950 15.06 5,180 July 2, 1952 8,62 1,220
1953| Mar, 19, 1953 11.17 2,080
1951 Mar., 31, 1951 10.84 | -0.9 1,600 Aug. 12, 1953 11.10 2,060
July 1, 1951 8.67 1,230 1954 July 6, 1954 4.86 332
1955 Mar, 19, 1955 9.69| -1.% 1 °10«_

(151) James River near Scotland, S, Dak.

Locatlon,--Lat 43°11'00", long 97°37'55", in SWiSW{ sec. 30, T. 97 N., R, 57 ¥,, on left bank
50 ft upstream from highway bridge, 500 ft upstream from Dawson Creek, and 5 miles northeast
of Scotland,

Drainage area,--21,550 8q mi, approximately, of which 4,790 sq mi 18 probably noncontributing,

Gage.--Nonrecording gage September 1928 to December 1934; recording gage thereafter, Altitude of
gage 1s 1,165 ft %by barometer).

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to ice
effect and changes in highway embankment. Large change occurred between 1942 and 1950 floods;
stage-discharge relation for intervening years not defined above 13 ft stage.

Bankfull stage.--11 ft,

Remarks,--Base for partial-duration series, 1,000 cfs.

Pesk stages and discharges

Gage | Ice Gage | Ice
Water Date height |eftact | Pischarge Water Date height | effect Dhcl'mrge
year (teet) |(feet) {cts) year (teet) |(teety | (cf3)
.1929 Mar. 31, 1929 11.92 2,970 1944 Mar, 16, 1944 11,30] -4.5 1,100
Apr. 26, 1929 8.28 1,670 Apr. 1, 1944 11.19 2,370
May 30, 1929 8,80 1,850 May 5, 1944 10,99 2,290
1930 May 12, 1930 5.63 856 May 25, 1944 9,60 1,790
June §, 1944 8,91 1,590
1931 Apr, 28, 1931 3.12 289 June 13, 1944 14.14 5,270
1932 Mar. 2, 1932 11.40 2,500 July 15, 1944 11.69 2,590
Mar. 29, 1932 7.64 1,450 Aug. 3, 1944 10.26 2,030
1933 July 23, 1933 4,08 441 Aug, 31, 1944 6.81 1,100
1934 Sept.25, 1934 7.22 1,110 1945 Mar. 13, 1945 10,461 -1.1 1,730
1935 June 29, 1935 3.12 296 Mar, 31, 1945 8,79 1,570
Apr, 18, 1945 8.36 1,470
1936 Mar. 10, 1936 8,30 | -2,2 - May 20, 1945 6.78 1,100
May 23, 1936 10.29 2,240 June 18, 1945 11.49 2,500
1937 Mar. 20, 1937 6.69 1,040
Apr. 25, 1937 7.06 1,140 1946 Mar, 22, 1948 8.92 1,760
June 27, 1937 8.42 1,460 1947 Apr., 16, 1947 11,37 2,460
= Aug. 20, 1937 10.72 2,180 June 10, 1947 9.41 1,730
1938 Mar, 3, 1938 10,52 2,100 June 23, 1947 8.57 1,520
May 25, 1938 7.67 1,360 1948 Mar, 5, 1948 7.29| -5,3 -
1939 Apr., 1, 1939 4,82 622 Apr., 4-5, 1948 16.28 5,510
1940 June 24, 1940 5.94 910 June 28, 1948 11,97 3,040
July 23, 1948 7.63 1,280
1941 Mar. 10, 1941 4.99 710 Aug, 2, 1948 8.63 1,520
1942 May 15, 1942 15.50 10,800 1949 Mar. 9, 1949 14,56 | -2.9 2,600
June 21, 1942 8,51 1,490 Mar, 22, 1949 7.39 1,010
July 10, 1942 8.56 1,520 Mar, 30, 1949 11.67 2,590
Aug, 5, 1942 7.82 1,260, Apr., 8, 1949 13,18 3,600
1943 |, Mar, 8, 1943 8,00 1,350 1950 Mar, 7, 1950 - 1,500
Apr., 14-15, 1943 12,65 3,110 Apr, 1, 1950 15.89 6,280
June 12, 1943 10.28 2,030 June 6, 1950 14,56 4,720
June 16, 1943 10.86 | . 2,250 Aug., 4, 1950 7.99 1,550
Sept .22, 1950 8.10 1,580
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(151) James River near Scotland, S. Dak.--Continued

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |effect | Discharge||Water Date height | effect stc:marge
year (teet) |(feet) (cts) year (feet) | (feet) (cfs)
1951 Mar, 29, 1951 15,00 5,200 1953 Mar, 28, 1953 8.99 1,830
May 21, 1951 8.54 1,660 May 8, 1953 8.06 1,550
June 5, 1951 11.00 2,460 June 9, 1953 9.35 1,940
June 19, 1951 9.96 2,130 July 2, 1953 7.56 1,410
July 8, 1951 13.10 3,300 Aug. 18, 1953 9.14 1,880
1952 Feb, 17, 1952 10,94 | -2.8 1,500 1954 June 20, 1954 912.22 -
Apr. 23, 1952 16.23 6,480 June 20, 1954 11.35 2,160
July 7, 1952 7.16 1,240 |}11955 Mar, 13, 1955 10.18 2,220

%Backwater from Dawscn Creek,

VERMILLION RIVER BASIN
(152) Vermillion River near Wakonda, S. Dak.

Location,--Lat 42°59'20", long 96°57'50", in SWiNWi sec, 2, T, 94 N., R, 52 W., on left bank 40
ft downstream from bridge on State Highway 19, 3% miles downstream from Frog Creek, 74 miles
southeast of Wakonda, and 164 miles downstream from Turkey Ridge Creek.

Drainage area.--1,680 sq mi, approximately,

Gage.--Nonrecording gage October 1945 to September 1954; recording gage thereafter. Altitude of
gage is 1,160 ft (by barometer),

Stage-discharge relation,--Defined by current-meter measurements; subject to changes owing to 1ice
effect and flow from levee breaks upstream bypassing gage.

Bankfull stage.--14 ft.

Remarks,--Base for partial-duration series, 1,000 cfs,

Peak stages and discharges

Gage Ice . Gage Ice )
Water Date height |effect Discharge||Water Date hei:ht effect Discharge
year (teet) |(feety | (fS) || year (feet) | (feet) [ (19
1946 | Feb. 24, 1946 10.88 | -2.0 - 1951 Mar. o -
Mar. 16, 1946 10.67 730 Apr. sg, %ggi ii'gg 2,650
1947 | Apr. 15-18, 1947 |15.00| - 2,190 July 6, 1951 |elg.24 '
June 13, 1947 16.63 3,010 July 8, 1951 15.69 2,530
1948 | Mar. 3, 1948 15.83 | -3.0 | 1100 Sept. 9. 1951 13.06 1,190
Mar. 18, 1948 15.76 2,440 ||1952| Feb. 17, 1952 13.54] -0.4] 1200
Aug., 2, 1948 12,62 1,060 Mar. 22, 1952 15.10| -.9| 1,750
1949 | Mar., 5, 1943  [|815.90 Z Mar. 31, 1952  |e1g.37| '
Mar. 8, 1949 15.28 2,650 Apr. 4, 1952 15.40 3,280
Mar. 29, 1949 12.50 1,120 [[1953| Mar. 14, 1953 13.60| -.9| 1,100
Apr. 8, 1949 13,20 1,290 June 11, 1953 15.23] | 1l900
1950 | Mar, 25, 1950 13.99 | -.7 - 1954 | June 19, 1954  |16.56 '
Mar. 27, 1950 13.84 1,470 June-21, 1954 15.83 3,790
1955 | Mar. 13 1955 12.42 1.080

%Peak gage height only; caused by levee break.,

BIG SIOUX RIVER BASIN
(153) Big Sioux River at Watertown, S. Dak,

Location,--Lat 44°56'30", long 97°08'50", in SWiSWiNW{ sec. 13, T, 117 N., R. 53 W., near center
of span on upstream side of highway bridge, 1 mile downstream from inlet-outlet to Lake
Kampeska, 24 miles northwest of Watertown, and 84 miles upstream from Willow Creek.

Dralnage area.--1,800 sq mi, approximately, of which 1,400 sq mi 1s probably noncontributing.

Gage.--Nonrecording gage. Altitude of gage 1s 1,710 ft (from river profile map).

Stage-discharge relation,.--Defined by current-meter measurements; subject to changes owing to ice
effect and backwater from debris lodging on fence downstream,

Bankfull stage.--8 ft.

Remarks,--Water 1s stored naturally offstream in Lake Kampeska (capacity 35,500 acre-ft) during
perlods when river is rising and then naturally released, in part, when river if falling.
Only annual peaks are showh,
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BIG SIOUX RIVER BASIN
(153) Big Sioux River at Watertown, S. Dak.--Continyed

. Peak stages and discharges
Gage Ice Gage Ice

Water Date height |effect Discharge| |Water Date height | effect Discharge
year (feet) |(teety | (f8) || year (feet) | (feety | (cf9)
1946 Mar, 15, 1946 B.25 | -1.9 - 1951 Mar, 29, 1951 7.801] -2,0 -

Mar., 15, 1946 7.70 684 Apr. 7, 8, 1951 6.34 229
1947 Apr. 13, 1947 8.93 952 1952 Apr, 4, 1952 10,35 -5.0 -
1948 Mar, 26, 1948 8.30 762 Apr, 9, 1952 10,30} -.3] 2,220
1949 Apr, 2, 1949 6.07 229 1953 July 28, 1953 8,92 876
1950 Mar, 27, 1950 1.22 | -.8 320 1954 June 7, 1954 7.55 624

1955 Mar. 10, 1955 7.581 -1.5 273

(154) Big Sioux River near Dell Rapids, S. Dak.

Location.--lat 43°471'25", long 96°44'45", in NWANW{ sec. 29, T. 104 N., R, 49 W., on right bank
at downstream side of highway bridge, a quarter of a mile downstream from confluence of divid-
ed channels, 12 miles upstream from nearest tributary, and 3 mlles southwest of Dell Rapids,

Drainage area,--5,060 sq ml, approximately, of which 1,970 sq ml is probably noncontributing,

Gage.--Nonrecording gage May 1948 to November 1949; recording gage thereafter. Prior to October
1951, at datum 0,04 ft lower. Gage heights given hereln are adjusted to present datum. Altl-
tude of gage is 1,455 ft (by barometer).

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
ice effect and channel shifting,

Bankfull stage.--12 ft.

Historical data,.--In 1952, a local resident of Dell Rapids for 61 years stated that the flood of
April 1952 was the greatest and that of April 1951 was the next greatest within his memory.

Remarks.--Base for partial-duration series, 1,000 cfs.

Peak stages and discharges

Gage Ice . Gage Ice
Water Date height | effect | Discharge||Water Date height | effect | Discharge
year (teet) |(feety | (cf8) || year (feet) | (feety | (cf3)
1949 | Mar, 28, 1949 10,08 |-1.8 | 2,040 ||1953 | Mar. 15, 1953 8.34 [-1.4{ 1,350
Apr. 6, 1949 9.46 2,700 Mar. 22, 1953 7.71 1,740
1950 | Apr. 1, 1950 11.83 |-2.2 | 2,800 May 5, 1953 7.72 1,640
kpr. 20, 1950 6.57 1,210 May 15, 1953 7.09 1,350
May 12, 1350 .04 1,030 May 25, 1953 8.05 1,800
June 12, 1950 6.62 1,260 June 27, 1953 6.83 1,320
Aug. 6, 1953 7.07 1,410
1951 | Apr. 1, 1951 12.47 |-1.3 | 3,750 Aug. 11, 1953 6.23 1,030
Apr. 4, 1951 14.32 12,300 ||1954 | Mar. 19, 1954 11.22 | -.8| 2,740
June 28, 1951 8.27 1,690 Mar, 25, 1954 10.65 2,960
July 4, 1951 6.75 1,110 |[1955 | Mar, 12, 1955 7.9¢ |-1.0| 1,110
1952 | Apr. 5, 1952 14.85 15,400 Mar. 16, 1955 8.72 | -1.0 | 1,380
June 17, 1852 8.88 1,980
July 6, 1952 7.03 1,220
July 21, 1952 6.59 1,050

(155) Skunk Creek near Sioux Falls, S, Dak.

Location,.--Lat 43°32'35", long 96°48'30", 1n NWiNWi sec. 23, T, 101 N., R, 50 W., on left bank at
downstream side of bridge on U, S, Highway 16, 600 ft upstream from nearest tributary, 2%
miles upstream from mouth, and 4 miles west of Sioux Falls,

Drainage area,.--520 sq ml, approximately.

Gage.--Nonrecording gage May 1948 to October 1949; recording gage thereafter, Altitude of gage
18 1,418 £t (by barometer).

Stage-d{scharge relation.--Defined by current-meter measurements below 3,700 e¢fs; subject to
changes owing to 1ce effect and channel shifting.

Bankfull stage,--7 ft. .

Remarks,--Base for partial-duration series, 500 ecfs,
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BIG SIOUX RIVER BASIN
(155) Skunk Creek near Sioux Falls, S. Dak.--Continued

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |etfect Discharge| Water Date height | effect |Pischarge
year (feet) {(feet) | (cfS) || year (feet) | (feety | (cfS)
1949 Mar. 5, 1949 7.81 |-0.4 1,940 1952 Feb, 12, 1952 5.17 | -0.8 -
Mar, 28, 1949 5.37 853 Mar, 20, 1952 7.19 ] -2,1 750
Apr. 6, 1948 5.73 1,060 Mar, 29, 1952 12,16 5,770
1950 Mar., 25, 1950 5.66 1,030 Apr, 22, 1952 5.08 813
May 19, 1950 5.19 803 1853 Mar. 11, 1953 6.64 ) ~-1.8 700
‘ June 12, 1950 - 4,75 592 June 8, 1953 6.97 1,880
June 27, 1953 8.28 2,770
1951 Mar., 29, 1951 9.25 | -1.5 2,150 1954 Mar, 19: 1954 7.19 2:000
Apr, 4, 1951 7.78 2,150 1355 Mar. 9, 1955 6.05} -1.0 797
June 18, 1951 5.46 928
June 26, 1351 9.48 3,070

(156) Big Sioux River at Sioux Falls, S. Dak.

Location.--lat 43°30', long 96°44', in S sec. 32, T. 101 N,, R, 49 W., on left bank 5 ft down-
stream from highway bridge, 0.25 mile downstream from Great Northern Railway bridge, 1 mile
southwest of Sioux Falls, and 3 miles downstream from Skunk Creek,

Drainage area.--5,750 3q mi, approximately, of which 1,970 sq mi 1s probably noncontributing.

Gage.--Main channel. Nonrecording gage August 1943 to September 1354; recording gage thereafter,
Datum of gage is 1,392.83 ft above mean sea level, datum of 1929 (levels by Corps of Engl-
neers), Auxiliary nonrecording gage on bypass canal since March 1953.

Stage-discharge relation,--Defined by current-meter measurements, Main channel subject to
changes owing to 1ice effect and channel shifting.

Bankfull stage.--10 ft. :

Historical date,--Flood of Apr, 7, 1952, was greatest since at least 1881 according to records
of Sioux Falls City Engineer,

Remarks,--During periods 'of high stage, part of flow leaves channel above gage and bypasses
gage through a bypass canal which returns to . main channel at a point about 8 miles below
gage. Records prior to March 1351 do not include bypass flow., Base for partial-duration
series, 2,600 cfs,

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height |effact Discharge|[Water Date height | effect Discharge
year (teet) |(feet) (cfs) year (teet) | (teet) (cfs)
1944 Feb, 26, 1944 10.24 5,250 {1949 Mar. S, 1949 9.67 | -3.0 -
May 24, 1944 7.08 2,640 Apr. 6, 1949 8.25 3,140
July 11, 1944 8.30 3,540 {|19S0 Mar, 26, 1950 8.1 -2.6 -
1945 Feb, 15, 1945 9.4 | -2.4 - Apr. 3, 1950 7.33 2,560
Mar, 12, 1945 9.4 | -2.3 2,640
Mar, 18, 1945 7.19 2,700 |]1951 Mar. 30, 1951 11,17 | -1.1 4,700
June 4, 1945 7.06 2,710 Apr. , 1951 14.30 13,100
June 26, 1951 8.51 3,340
1946 Mar, 14, 1946 8.0 | -1.0 - 1952 Mar, 30, 1952 12.85 -.2| 7,900
Mar, 19-20, 1946 8.20 3,460 Apr. 2, 1952 11.65 7,660
1947 Apr. 17, 1947 8.86 3,320 Apr, 7, 1952 14,50 13,500
June 10, 1947 10,80 5,000 {{1953 Mar, 16, 1953 7.74 | -1.2 -
1948 Feb. 28, 1948 13,9 (o) June 27, 1953 8.28 3,360
Mar, 18, 1948 9.75| -1.0 3,440 |]1954 Mar. 20, 1954 8.79 -.59 3,870
Mar. 26, 1948 9.92 4,250 Mar. 26, 1954 7.97 3,240
July 21, 1948 8.55 3,380 []195S Mar, 10, 1955 8,83} -4.0 -
July 29, 1948 10,00 4,330 Mar. 10, 1955 8.43}| -2.6} 1,820

eDischarge unknown; greater than 2,600 cfs., *



130

BIG SIOUX RIVER BASIN
(157) Big Sioux River at Akron, Iowa

‘ Location.-~-Lat 42°49'40", long 96°33'50", in W4 sec, 31, T. 93 N., R, 48 W., on left bank 300 ft
downstream from highway bridge in Akron and 2¢ miles upstream from Union Creek,

Drainage area,--9,030 sq mi, approximately, of which 1,970 sq mi 1s probably noncontributing.,

Gage.--Nonrecording gage October 1928 to December 1934; recording gage thereafter. Datum of
gage is 1,118,90 ft above mean sea level, datum of 1928,

Stage-discharge relation,--Defined by current-meter measurements below 25,000 cfs; extended above
by velocity-area studies of 1942 and 1952 floods, Subject to extensive changes due to levee
breaks in vicinity of the gage.

Bankfull stage.--15 ft,

Remarks. --Base for partial-duration series, 3,500 cfs, Only annual peaks are shown prior to
Oct., 1, 1934.

Peak stages and discharges

Gage Ice . Gage Ice )
Water Date height | effect Ducl;arge Water Date height | effect Disc:mrge
year (teet) [(teety | (cf8) year (teet) | (feet) | (cf9)
1929 Mar. 15, 1929 18.63 20,800 |{1944 Feb, 29, 1944 18.24 15,900
1930 June 6, 1930 9.92 3,740 May 7, 1944 12,95 4,820
May 15, 1944 14,60 6,600
1931 Aug. 9, 1931 5.60 1,390 May 21-22, 1944 11,24 3,510
1932 Mar, 1, 1932 18,04 16,900 June 4, 1944 11.45 3,640
1933 Sept. 5, 1933 17.8 14,200 June 12, 1944 17.18 11,600
1934 June 8, 1934 16,08 10,600 June 18, 1944 17,01 11,100
1935 Mar, 7, 1935 12,24 | -3.5 - July 15, 1944 16,51 9,840
Mar, 10, 1935 10,06 |-1.,1 3,000 Aug, 7, 1944 12,89 4,770
1945 Feb, 20, 1945 12,03 4,150
1936 Mar, 12, 1936 18,63 18,000 Mar, 14, 1945 17.42 12,300
May 26, 1936 11.79 5,300 May 23, 1945 10,86 3,500
Sept,.16, 1936 12,92 6,720 May 30, 1945 12,07 4,220
1937 Mar, 10, 1937 12,99 |-1.2 5,300 June 17, 1945 16.48 9,820
Apr, 14, 1937 12.23 4,880 July 16, 1945 11.40 3,790
May 26, 1937 13.14 5,760
1938 Mar, 5, 1938 12,90 {-1.5 4,200 |{1946 Mar, 5, 1946 15.28 8,970
Mar, 18, 1938 17.21 11,200 Mar, 17, 1946 15,05 8,400
May 6, 1938 10.58 3,540 . Apr, 22, 1946 11.45 4,040
July 4, 1938 17.53 12,700 |{1947 Apr. 14, 1947 14,44 7,400
Sept.12, 1938 11,03 3,800 May 2, 1947 12,90 5,120
Sept.17, 1938 16.58 9,800 June 15, 1947 16.84 10,500
1939 Mar, 17, 1939 15,45 {-1,9 6,300 June 26, 1947 12,86 4,660
Mar, 21, 1939 11,59 4,370 July 2, 1947 12,43 4,290
1940 Mar, 22, 1940 11,06 |-4.3 |. - 1948 Mar, 2, 1948 18.50 | -4.0 | 6,500
Apr., 2, 1940 17,32 11,700 Mar, 21, 1948 16,87 10,800
May 12, 1948 11.08 3,610
1941 Mar. 4, 1941 10,98 |-2.0 - July 25, 1948 14.49 6,600
Mar, 12, 1941 13,24 5,550 Aug. 2, 1948 11,58 3,910
Mar., 25, 1941 13.52 5,820 [|1949 Mar, 8, 1949 17.08 11,400
Apr. 2, 1941 11,78 4,350 Mar, 31, 1949 l6.22 9,170
1942 May 16, 1942 12,98 4,870 Apr., 9, 1949 17,11 11,400
May 30, 1942 15,74 7,940 |[|1950 Mar, 7, 1950 12.56 | -.8| 4,000
June 4, 1942 19,23 21,400 Mar, 28, 1950 13.36 5,260
June 29, 1942 13,96 5,810 June 18, 1950 13,40 5,450
Aug, 2, 1942 18,28 16,600
Aug. 31, 1942 15.23 7,280 |]1951 Apr. 6, 1951 19,66 28,800
Sept. 5, 1942 16,18 - 8,620 July 1, 1951 16,08 8,390
Sept,.21, 1942 11,52 3,680 July 4, 1951 15.54 7,580
1943 Feb, 24, 1943 15.17 7,200 11952 Feb. 15, 1952 11.81 | ~,2 | 4,300
Mar, 27, 1943 11.86 3,920 Mar, 22, 1952 16,10 9,650
June 18, 1943 17,35 12,000 Apr, 1, 1952 18,75 33,000
June 27, 1943 14.69 6,630 Apr. 10, 1952 17.71 16,500
July 7, 1943 11,65 3,920 June 19, 1952 10,92 3,840
Aug. 15, 1943 12,03 4,160 July 7, 1952 15.36 8,180
1953 Mar, 16, 1953 14,22 6,780
May 28, 1953 12,71 5,080
June 8, 1953 19,33 21,800
June 30, 1953 13,31 5,560
Aug, 7, 1953 13,04 5,340
1954 Mar, 22, 1954 18,11 15,600
June 22, 1954 19.95 21,700
1955 Mar, 11, 1955 12,25 4,940
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MISSOURI RIVER MAIN STEM
(158) Missouri River at Sioux City, Iowa

Location.-~-Lat 42°29', long 96°25', in sec., 17, T. 29 N,, R. 9 E,, sixth principal meridian, on
right bank on upstream side of bridge on U, S. Highway 77 at Sioux City, 2.5 miles downstream
from Big Sioux River,

Drainage area,--314,600 sq mi, approximately.

Gage.~--Nonrecording gage September 1928 to September 1931; recording gage since August 1938.
Datum of gage 1ia 1,076,96 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements; subject to changes owing to
channel shifting.

Bankfull stage.--16 ft.

Historical data.--Flood of Apr., 23, 1881, reached a stage of 22.5 ft,

Remarks.--Flow regulated by Fort Peck Reservoir (usable capacity, 18,800,000 acre-ft) November
1937 to December 1952, and by Fort Randall (usable capacity, 9,706,000 acre-ft) or Gavins
Point (usable capacity, 285,100 acre-ft) Reservoirs thereafter. Only annual peaks are shown,

Peak stages and discharges

Gage Water Gage
Water Diacharge - Discharge
Date hGl‘ht ear Date hel‘ht fs
year (feet) (cfe) v (feet) {cts)
1929 Apr. 1, 1929 12.40 190,000 1946 June 21-22, 1946 8.60 87,900
1930 Mar. 6, 1930 9.40 108,000 1947 Apr. 4, 1947 15.10 178,000
) 1948 Mar. 27, 1948 9,60 115,000
1931 June 16, 1931 9.79 54,700 June 27, 1948 9.80 -
—— 1949 Apr. 10, 1949 15,72 178,000
1939 Apr. 3, 1939 14.35 168,000 1950 Apr, 25, 1950 18.44 252,000
1940 June 16, 1940 8.90 55,700
19851 Apr, 8, 1951 13,04 152,000
1941 June 15, 1941 13,00 121,000 1952 Apr. 14, 1952 024,28 441,000
1942 June 8, 1942 13.77 127,000 1953 June 19, 1953 9.19 -
1943 Apr. 10, 1943 18,72 212,000 June 25, 1953 9,16 109,000
1944 Apr. 12, 1944 15.45 180,300 1954 June 21, 1954 6.83 51,300
1945 Mar. 22, 1945 9.35 116,400 1955 Mar. 12, 1955 5.79 56,200
July 10, 1955 6,19 -

%ccurred at different time than peak discharge.
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